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ABSTRACT 


The purpose of this thesis is to develop the transportation 
determinants necessary to predict the probable transportation require- 
ments of The University of Alberta in one decade's time, complete with 
an assessment of the impacts and options. To assess future possible 
University generated travel demands, it has been necessary to establish 
the relationships between the University student generation, observed 
Since 1965/1966 and the study parameters: population, income, high 
school enrolments, and age of subdivision. Examination of the age of 
subdivision parameter showed that major:University student generation 
lags, or follows, the starting time of new city neighbourhoods by up to 
ten years, depending upon city area. School enrolment analysis 
showed that high school performance has a bearing on the University 
Student generation. Income analysis showed that University Demographic 
Indices, by provincial region or city neighbourhood, also indicated that 
the student generation increased with income. University Social 
Indices, which demonstrate University participation rates of the related 
age groups of 15 to 24 years (federal census population), were used to 
predict future Albertan University students based on anticipated pro- 
vincial and Edmonton population growth. To these Albertan students were 
added other Canadian foreign students, and the faculty and staff require- 
ments, from which the total potential home to work trip generation was 
obtained. In this regard the likely city origins of the trip generation 


demand was assessed through study of city expansion plans. 
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Actual city-wide transportation mode choice and travel time 
data, received from students and staff via questionnaires administered 
Since 1965/1966, form the basis of the transportation predictions. From 
this information the effects of portal to portal travel time difference 
on mode split was found to be the most reliable measure. Bus use and 
walk has increased in five years while the auto driver mode has decreased. 
However the use of public transit drops off sharply beyond a portal to 
portal travel time of 60 minutes for students and staff. From bus cordon 
counts and University parking records, the effects of bus service and 
parking supply on mode split were demonstrated. The University of 
Alberta is positively sensitive to improvements in public transit and 
there has been no significant quantitative shortage in campus parking 
places to 1970/1971. The travel time difference method of graphical 
campus mode split determination has shown unexplained positive curve pro- 
gression between study years. Transportation correlations, analyses, and 


data demonstrated the good quality and reliability of thesis results. 


Reliable estimations of future portal to portal travel time 
differences to the University were made, based upon observed travel times 
over five years. Future trip diversions to rapid transit were studied 
and assumed, and the major prediction problems were identified. Then 
with the analytical mode split methodology defined in addition to future 
home to work trip generation, future mode splits were estimated, without 
and with the use of the proposed Edmonton rapid transit system. The need 
for the University to handle 1,500 additional cars and double the number 
of buses resulted in the former case. Where as in the latter case, rapid 
transit would serve over 9,000 students and staff and substantially re- 


duce campus parking and roadway space demands. This makes increased 
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campus densities more feasible. 


Although essential, transportation service and facilities can 
also have an adverse effect on a desirable campus educational environment. 
The thesis therefore, concludes with an assessment of the possible trans- 


portation and environmental implications arising from the predictions. 
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CHAPTER I 


INTRODUCTION 


ele oSieraL 

The planning and provision of transportation facilities is a 
problem of mounting concern to virtually every major urban area in 
Canada. Unlike the past when cities were smaller and central areas less 
dense, cities of today have experienced substantial and rapid population 
growth, which commensurate with increased use of the automobile has made 
transportation needs increasingly diverse and complex to plan and 


provide for. 


Because the overall city transportation problem has become very 
unmanageable to study and to solve in its entirety it has become, 
through necessity, common practice to examine transportation relevant 


to component city land uses which in total comprise the city. 


This study therefore examines in depth the transportation needs 
of a major Canadian University being a public institutional land use 
component of the City of Edmonton. The fact that The University of 
Alberta is second only to the Central Business District as a traffic 
generation area is a situation unique to Edmonton, yet one which adds 


to the value of the research. 
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Because of the central problem of mounting concern for transpor- 
tation planning na development of the city and therefore its constituent 
elements, a study which deals only with the present time would be of 
limited value. Thus of necessity this study has dealt with an exami- 
nation of the transportation determinants necessary to predict the 
probable future transportation requirements of The University of Alberta, 
with sufficient lead time for appropriate consideration and possible 


acti On. 


In this regard the university has recognized the need for such 
transportation planning before. In 1965 and again in 1967 Associated 
Engineering Services Limited performed a traffic and parking study 
(1, 2*) to suggest as to the university's needs. These reports still 
form much of the basis for ongoing campus transportation planning. The 
research at hand therefore carries on from the original start in many 
respects articulating new and changing transportation needs on the basis 


of more current information. 


Prediction, of course, at a public educational institution in- 
volves the need to know the likely future size of the establishment, 
being a situation calling for research actually supportive to other 
forms of campus planning in addition to transportation. The general 
nature of this element of the research has been recognized and developed 
to prove up academic plans as much as possible with available resources. 
Research in this area therefore has been performed simply to add confi- 


dence of planning to the overall work. This research is certainly not 


* Please note: This method of designating the study references will 
be used throughout this thesis. 
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purported to be an academic plan. In essence the number of students is 
considered the major variable researched with faculty and staff numbers 
arrived at proportionately on the basis of students, thus arriving at a 


reliable population forecast. 


i-2. Purpose or‘the Thesis 


This research project has been designed to establish the 
transportation determinants necessary to predict the kinds 
(modes), amounts, and locations of transportation demands that will be 
placed on The University of Alberta and related City of Edmonton trans- 
portation services and facilities in one decade's time. In this regard 
a new mode of transportation, being rapid transit (13), may be in 
service towards the end of the decade under study and has thus been 
considered.) Ine purpose on. the=thesis, theretore is to establish the 
transportation determinants necessary to predict the transportation re- 
quirements of The University of Alberta by 1981/1982. Further, to use 
the resultant transportation determinants to estimate and then assess 


the possible transportation impacts upon the university area. 


In order to do this research the following technical transpor- 


tation elements have had to be assessed. 


1. Student (and therefore, home to work trip) generation in 
relation to the selected parameters: population, income, 
age of subdivision, and school enrolments. Additionally, 
faculty and staff home to work trip generation in relation 


to students. 
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2. City residential locations of students and staff, 1965 to 
1970, and residential land use in this regard one decade 


hence. 


3. Modal split relationships of students and staff, 1965 to 
1970, using the measures travel time, travel time ratio 
and travel time difference to identify the most relevant 


measure. 


4. Travel times past, present, and future for the modes bus, 


car and walk. 
ae The effect of travel: time on; mode split. 
Ge lhe éetfect of parking availability on mode split: 
7. The effect of improvements in public transit on mode split. 


8. The initial effectiveness of the proposed Edmonton rapid 


transit (13) on university generated travel demands. 


In conducting the research project the chief source of data 
analyzed has been university origin-destination transportation studies 
T965> 1966. 1967 and 1970, Statistics, Canada, otatistics Alberta, ithe 
City of Edmonton, the Town of St. Albert and the County of Strathcona, 
The University of Alberta, including the Sociology Population Research 
Laboratory, the Alberta Universities Commission, the Department of 
Education, the Northern Alberta Institute of Technology and Grant 


MacEwen Community College. 


1.3. Limitations of the Study 
The three major limitations to this research project were (a) a 


moderate degree of uncertainty as to future transportation opportunities 
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and service characteristics (e.g. travel time) in Edmonton, (b) a 
degree of uncertainty as to the current enrolment situation of The 
University of Alberta (often abbreviated, U. of A.) therefore eluding to 
the difficulties of population forecasting, and (c) limitations to 


available research time. 


In the case of the first limitation the City of Edmonton 
complete with citizen groups are currently reacting to a position paper 
(54) which will affect future transportation planning in Edmonton. As 
the outcome of this and subsequent rounds of planning will not be known 
for many months, appropriate assumptions have been necessary in this 


study. 


With regard to the second limitation to the study, three facets 
are involved. Firstly the choice of parameters is all important in this 
type of research and there are no doubt ones other than those used which 
could be meaningful. Secondly there is great difficulty in obtaining 
the necessary data in the form required for this kind of research. 
Thirdly it was soon recognized that this form of population 
forecasting could become a thesis in itself. Thus concluding this 
limitation, suffice to say a new method of population forecasting has at 
least been conceived and tried and one which appears to have merit for 


further development. 


In conclusion, although the time used in the research was ex- 


panded by many months, time availability still was a limitation. 


Pea Organization of tne, lnesis 
The research project was conducted by first examining historic 


and current university student populations in light of the chosen 
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parameters, age of subdivision, income, population, and school enrol- 
ments. This was done on the basis of all Provincial University students, 
but for only University of Alberta students in the case of the City of 
Edmonton. Then on the basis of reliable parameter projections, future 
University of Alberta students were arrived at for one decade hence, and 
faculty and staff needs were then calculated out on a proportional basis 


from which the overall population projection was determined. 


Next the historic and current mode splits of students and 
faculty and staff (henceforth called students and staff) were deduced in 
the most reproducible form by examining travel time zones, travel time 


ratio and travel time difference to arrive at the best measure. 


Upon completion of this step future travel times for the City of 
Edmonton, with respect to The University of Alberta, were developed. 
Then on the basis of bus minus car, and walk minus car, travel time 
differences, and predicted student and staff populations complete with 


city residential distributions, and future mode splits were determined. 


The concluding portion of the research project was to then draw 
a comparison of the predicted and assumed university mode split without, 
and with, respectively, use of the proposed Edmonton Rapid Transit 
System (13), for the purpose of assessing the probable impact or 
terminal problem of future student and staff transportation on The 
University of Alberta. This leads to the conclusions and recommendations 


of the investigations. 
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CHAPTER II 
POPULATION FORECAST 


2,1.°\"General 

This chapter of the report is concerned with arriving at a 
reliable student and staff population projection in order that trans- 
portation recommendations inherent in the research are sound. As such, 
a detailed analysis of available historic data leading to an insti- 
tutional population forecast is herein described. Because of the nature 
of the parameters selected for the research, and the residential land 
use facet of past transportation studies, it has been possible to per- 
form a very different type of population projection than available 


heretofore. 


TABLES II-1 and II-2, which follow, indicate recent student and 
staff growth at The University of Alberta to 1972/1973 and 1970/1971 
respectively, thus setting population forecasting into immediate 


perspective. 


2.2. Analysis of Historic Data 
Zid oe LOVANCE OF ALDerta 
2.2.1: (a)”~ School Enrolments 
Historic provincial school enrolments and high school performance 
were examined in detail on the basis of information supplied by the 


Office of Operational Research, Alberta Department of Education (38). 
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TABLE II-1 


THE UNIVERSITY OF ALBERTA 


HISTORIC STUDENT ENROLMENT ** 


Academic Full-Time Part-Time Total 
Winter Session Day Students Day Students Day Students 


1960/61 
1961/62 
1962/63 
1963/64 
1964/65 
1965/66 
1966/67 
1967/68 
1968/69 
1969/70 
1970/71 
197 L/i2 


TO 72773 


* NOTE: Records kept on different basis. 


X*) Source: REL. 50. 
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TABLE II-2 


THE UNIVERSITY OF ALBERTA 


RECENT FACULTY AND STAFF** 


Academic Full-Time Part-Time Staff TOtaAl be dabes 
Year Staff Chad ete Stare 


1965-1966 


1966-1967 


1967-1968 


1968-1969 


1969-1970 


1970-1971 


* PLEASE NOTE: All students have been eliminated from the 
Full-Time Equivalent (F.T.E.) of the part- 
time staff to avoid any duplication. 


** Source: The University of Alberta Payroll Statistics. 


6-11 ASAT 


Ns IO VELA IMG, AT 


ese edi Totred 
“CT: 


~.S-T.4 ietoT 
23592 


Sit Mott hatsinimi Le need: aie atnobute LA 
-#taq edt to (.4.7.3) srotevinps ‘emiT-Eil 
HekIeor leah: yrs biovs og Atate sults 


' +a. y 
:2giseitexe Iforysd siradiA to ysistovidl off 


=a 
- r 
ee 
; é > oh 
2 : 
‘ = 
eee 


at * ‘Wo 4 if, 


TABLE II-3 shows an analysis of provincial matriculants and entering 
university freshmen as a percent of the related grade 1 beginning class, 
1l years earlier. The percentage of freshmen enrolments at Alberta 
Universities as a percent of the related grade 1 class has increased 
from 10% in the mid fifties to 29.67% by 1968/1969. Since this time the 
percent has fallen to 27.48% in 1969/70 and 24.11% in 1970/1971. The 
recent drop in freshmen university enrolments to 7,925 and 7,382 from 
8,020, has been absolute in terms of numbers, yet the related grade 1 


beginning classes, 11 years earlier, showed increases. 


At this point in the analysis an examination of grade 12 per- 
formance (38) shows what may have contributed in part to the declining 


provincial university freshman enrolments. 


The following definitions and explanations will be required in 


interpreting the following table: 


Condition A-- English 30 and Social Studies 30 plus four 
other examination subjects. 


Average based on the six examination 
subjects--60% or better. 


Condition B-- English 30 plus four other examination 
subjects. 


Average based on the five examination 
subjects--60% or better. 


Condition C-- English 30 plus three other examination 
subjects plus one non-examination subject. 


Average based on the five subjects--60% 
or-better: 


Condition D-- English 30 plus three other examination 
subjects plus one non-examination subject. 


Average based only on the four examination 
subjects--60% or better. 
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TABLE II-4 showing the 60% average or better portion of recent 
grade 12 performance shows that the percent of successful candidates has 
fallen from 69.8% to 60.1%. In addition to this trend January matricu- 
lants have increased to 870 in 1971 and may not be as readily available 
to attend University by September as June candidates. Grade 12 com- 
pletions in one year for 60% plus averages, dropped from 85.5% to 75.2% 
antl the related student grades performance fell fractionally in relation 
to 1970 and 1969. Other special condition students who may be possible 
University candidates (Ref. APPENDIX I) were not included in the obser- 
vations above as no basis was found to be as sure of their eligibility 
as those with averages clearly 60% or better. Their numbers present a 
constant recent trend. Thus in summary it appears grade 12 performance 
has had a slight decrease and students with 50% or less averages have 


increased and tended to stay in school longer (Ref. APPENDIX I). 


Condition A through D, possible University candidates for 
1968/1969, 1969/1970 and 1970/1971 were also analyzed on a provincial 
geographic zone basis by Operational Research, which yields considerable 


insight into University enrolment success. 


To further this geographic analysis, all Alberta University 
students were summarized on the Operational Research Geographic Basis 
as shown on FIGURE 2.1 and TABLE II-5. Then actual University 
enrolments of this table were compared with Operational Research data 
of possible University candidates per geographic zone (Ref. APPENDIX [) 
to arrive at TABLE II-6 which emphasizes the ratio of the two 
measures, defined as the U-Factor. As in the case of zones 2 and 3, 


most relevant to The University of Alberta, a division of data could 
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LZ 
not be made, the single, larger zone, 2 plus 3, was used. In point of 
fact the overall estimation of Alberta University students per zone is a 
rough approximation, yet, quite accurate enough to show a disproportionate 


provincial high school to university picture. 


Naturally it would have been entirely desirable to have found the 
comparable ratio based on four or more years grade 12 school data if it 
had been available. Consideration of the special condition A through D 
students (Ref. APPENDIX I) does not substantially alter the relative rela- 


tionship amongst the regional U-Factors. 


An examination of TABLE II-6 shows that zone 4 through Red Deer 
and Central Alberta has the lowest U-Factor thus being the zone of greatest 
potential to university enrolment. The Peace River Block with a U-Factor 
of 0.63 has substantial student potential, of particular interest to The 
University of Alberta historically. Zone 5 less Metro. Calgary has a 
low U-Factor of particular interest to The University of Calgary. The 
U-Factor for zones 2 plus 3 less Metro. Edmonton, most relevant to The 
University of Alberta, indicates higher realization of enrolment potential 
than for zone 5 less Metro. Calgary. Metropolitan Edmonton and Calgary 
have the highest U-Factors identified indicating the greatest realization 
of university potential student enrolment. Zone 6, which includes the 
new University of Lethbridge, has a U-Factor below the provincial average 


as: could, be expected: 


In conclusion. the analysis indicates that’ the.recent inter= 
ruptions to the normal growth of Alberta University freshmen enrolments 
is due in part to recent high school performance (38). Additionally, it 
is apparent in the U-Factor research that Calgary and Edmonton, being 


large urban areas, generate more university students per measure of 
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qualified students available. The brief analysis therefore has a definite 
bearing on the study from the point of view the recent sagging university 
enrolment phenomena, to present geographically differentiated university 
student potentialities. It will be shown that when these factors are 


weighed with provincial income a strong pattern emerges. 


2.2.1.(b) Provincial Population 

As any planning concerning university students is very much a part 
of demographic analysis, provincial population trends were analyzed as one 
prominent parameter to the study. From the 1956, 1961, 1966, and 1971 
Census of Canada (19, 20, 21, 44), provincial population was summarized 
on the basis as shown in TABLE II-7, with census divisions defined as per 
FIGURE 2.2. From this analysis the population characteristics found to be 
most relevant to university enrolment were identified and trends in age 


groups and totals are evident upon examination of the figures. 


Then on the basis of the Alberta census divisions, all provincial 
Albertan University students were summarized from Registrar's statistics 
(35, 36, 37) for the census years 1961, 1966 and 1971 as shown on TABLE 
II-8. This was done for the purpose of comparison of actual Albertan 
University students and related Alberta population groups per census 
division. Again, as for TABLE II-7, university enrolment trends shown 


in TABLE II-8 are evident and most interesting. 


Having thus summarized provincial population by age groups and 
university students it was possible to experiment with graphical rela- 
tionships which ultimately BHowed @ithat of readily available census 
data, the 15 to 24 age group is not related to university enrolment 


experience as seen by similiarity in curve slopes (Ref. APPENDIX I). 
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Alberta 


CANADA 


CENSUS DIVISIONS 


MUNICIPALITIES 
1972 


SPECIAL 


AREA 2 


Coloured areas with black numbers denote Census Divisions. 
Solid lines and numbers denote boundaries of 1972 Municipalities 
and boundaries unchanged from 1966. 

Broken lines and numbers in brackets denote boundaries of 1966 
Municipalities now dissolved. 
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Next, ratios of total provincial Albertan university students 
(Ref. TABLE II-8) divided) by age -15.-to:24 populations (Ref. TABLE IT-7), 
per federal census year and Alberta census division, were calculated as 
shown on TABLE II-9. A complete set of ratios for a given census year 


are defined as "University Social Indices", and in total yield consider- 


able insight into provincial university student generation. Such indices 


as these are the main input to student generation projections for the 
demographic projection technique. The above list of University Social 
Indices for three federal census years (Ref. TABLE II-9) is more compre- 
hensive than any such list found to date. Other reports, such as 
Seastone (42), call these or similar indices Participation Rates, and 


University Social Index can be the same thing if so defined. 


Examples of the meaning of the University Social Indices will 
have merit. In census division 11 which includes Metropolitan Edmonton 
the University Social Index of 0.12145 indicates that 11.22% equivalent 
ef the related 15 to 24 age group were attending three Alberta univer- 
Sities in -197)h, with 98.5% of them at The University of;Alberta (Ref. 
TABLE II-8). In total in 1971/1972, 8.44% equivalent of the related 15 
to 24 age group were enrolled in Alberta universities as shown in TABLE 
II-9. As the above discussed participation rates say nothing of those 
students greater than 24 years and include 15 year olds of which none 
are currently enrolled in Alberta universities, it must be understood 
that the rates are but an equivalent estimation method. The forte of 
the so-called "University Social Indices", however, lies in the insight 
such a method yields into university student participation rates, 
imbalances per census divisions and individual university enrolment 


success for the province=of Alberta: 
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The meaning of the above student and demographic analysis 
will now be discussed. Broadly speaking TABLE II-8 shows The 
University of Alberta is losing enrolment in Southern Alberta due to 
the location of two newer universities in that area. Part of this loss 
in enrolment is absolute and part is relative to a decreased share of 
university students. On the basis of available data and logic it can be 
safely assumed that at least the loss on a relative share basis trend 
will continue. As could have been predicted, however, Southern Alberta, 
from 1961 to 1971,has experienced a great growth in university students 
chiefly benefiting the Universities of Calgary and Lethbridge as 


evidenced by the University Social Indices of TABLE II-9. 


In Central and Northern Alberta, census divisions 7 through 15, 
although university enrolments have more than doubled university social 
index growth has been relatively low in many cases and thus not as 
large as,index.growthiin.the south of the,province..,.,;The,Peace,River 
Block Index grew, for example, from .02328 to .02699 from 1961 to 1971 
(Ref. TABLE II-9 Census Division 15), again indicating as in the previous 
U-factor analyses that the university student potential of the area is 
not being fully realized. Growth in the Edmonton area census division 
11 has of course been spectacular and the University Social Index has 


doubled in 10 years. 


Concluding the provincial demographic analysis it is evident, 
throughout, that provincial population growths or shifts, such as the 
process of urbanization, will have:a marked effect on Alberta University 
Student participation rates via use of the appropriate geographic based 
University Social Index. Future projections must account for such 


trends. 
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Zale late), ‘Provincial’ Income 

In any study of a broad social nature the income parameter 
invariably has a definite role and bearing on the outcome. Since the 
end of World War II, and particularly since the discovery of oil in 
Ribertas at Leduc in 1947, Alberta has prospered to Canada's third 
wealthiest province (48), and income and university student enrolments 


have grown with it (Ref. APPENDIX I). 


Because, however, university enrolment drop-offs recorded in 
1970/71 and 1971/72 came not only at the end of the so called "baby 
boom" surge of students through the university system but also during 
the time of a very serious Canadian economic recession, provincial in- 
come was considered doubly important for analysis. As TABLES II-3 and 
II-6 clearly show, university freshman enrolment can exceed current 
matriculants, yet, only a portion of current fully qualified matricu- 
lants are attracted directly to university. The choice of attending 
university or not is thus very much influenced by the economic climate 
of ithe=time. (62), (i.¢. income, savings, —job-opportunttaes,—-ete:,~Ref: 
APPENDIX I) in addition to other important potential benefits and 
personal individual decisions. To demonstrate the effects of provincial 
income on University of Alberta enrolment the following analyses were 


performed. 


First, TABLE II-10 was prepared showing the U. of A. urban and 
rural enrolment of the past decade by provincial census divisions. 
Bearing in mind previous remarks on substantial enrolment increases for 
the Universities of Calgary and Lethbridge in Southern Alberta, the 
following observations based upon TABLE II-10 data can be made for the 


U. of A. for continued reference. 
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The University of Alberta (U. of A.) enrolment from Southern 
Alberta (census divisions 1 through 6) has been relatively flat or 
stable from 1969 to 1971/1972, although there has been a 12% shift from 
rural to urban from 1968/1969 to 1971/1972. Absolute U. of A. student 
increases have not been obtained from the south. On the other hand 
Central and Northern Alberta (census divisions 7 through to 15), which 
traditionally have been U. of A.'s strongest drawing area, have shown 
absolute student decreases in 1970/1971 and 1971/1972, contributing to 
the sagging university enrolment experience of late. Of these de- 
creases, rural enrolment declines were larger than urban in the case of 
each census division mentioned. Fortunately urban enrolment didn't all 
decrease absolutely even though percentage gains, or earlier university 
projected enrolments, didn't substantially materialize. Census division 
11 (Edmonton, etc., Ref. FIGURE 2.2) for example, increased»from 11,057 
to 11,302 students from 1970/71 to 1971/72 actually offsetting the rural 
decline in the division. Other minor urban increases are also evident 
upon close examination of TABLE II-10. The Central and Northern Alberta 
rural enrolment declines for The University of Alberta, however, are of 
some substantial consequence to the university and set the scene for 


examination of actual income data. 


TABLES II-11 and II-12 were next prepared showing past trends 
in provincial income (3). Family income was selected as the best 
available type of income measure as so very many students receive help 
from home particularly in the freshman year. From the tables, particu- 
larly regarding U. of A.'s traditional area census divisions 7 
through 15 (Ref. FIGURE 2.2), the 1970 economic recession shows income 


was adversely affected in census divisions 7, 10 and 12 in 1969 and in 
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TABLE II-11 
ALBERTA AVERAGE INCOME REPORTED FROM 


ALL INCOME TAX RETURNS BY CENSUS DIVISION, 


REPORTED AS PERCENT OF PROVINCIAL YEARLY AVERAGE 


CENSUS 
DIVISION 


94.5% 
94.8 
82.4 
ot 
91.0 
LO 
S203 
85.0 
100:.9 
7.3 
106.1 
74.2 
OS ie, 
96.8 
75.4 


oO wmAN DUN KF W NY FH 


= 
i=) 


= 
| ood 


bh 
i) 


ALBERTA 
AVERAGE 


INCOME $4515 $4773 $5063 


vat SOURCeCCEL Ret. 3. 


1961 1966 1967 1968 1969 1970 


88.6% 
89..7 
81.9 
74,2 
74.5 
110.3 
TE ee 
83.5 
103.7 
iL Be 
TOF 2. 
74.5 
66.7 
99.6 
Ded 


$5312 


28 


aa 


c.) SE at vt, 


ae). ; i we 
i | (iesk A 4) i 
‘ an bh MW ic om i 


f-th aaa Pe a ay on ag a 

si eh leo lal A ‘a 
MOT@IVIG Berae YE 2KAUTER! KAT SMOKE A. aa is 
qansave, YaRaY. aimee bs bicicawie esl omen a 


re et Se er gee ne 


; 


Zo 


TABLE II-12 
AVERAGE INCOME REPORTED FROM 


ALL INCOME TAX RETURNS FOR SELECTED AREAS ALBERTA* 


AREA DESCRIPTION CENSUS DIVISION 8 CENSUS DIVISION 11 
WITH RED DEER REMOVED WITH EDMONTON REMOVED 


1966 
No. of Returns 


Total Income ($1,000) 


Average Income ($1) 


Division Average Income 
as Z of Alberta 


1967 
No. of Returns 


Total Income ($1,000) 
Average Income ($1) 


Division Average Income 
As % of Alberta 


1968 
No. of Returns 


Total Income ($1,000) 


Average Income ($1) 
Division Average Income 
as % of Alberta 
1969 
No. of Returns 

Total Income ($1,000) 


Average Income ($1) 


Division Average Income 
as % of Alberta 


1970 

No. of Returns 21720 21275 
Total Income ($1,000) 86409 101511 
Average Income ($1) 3978 4771 


Division Average Income 
as % of Alberta 74.9 839.8 
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census divisions 8, 9, 13: and 14 in 1970. These divisions are all of 
immense importance to The University of Alberta, of course, and an 
examination of TABLE II-10 indicates that income and enrolment declines 


per census division bear a marked similarity. 


A few examples will serve better to demonstrate this point. In 
census division 7 from 1968/1969 to 1969/1970 urban enrolment increased 
substantially while rural fell substantially as did income. 1970 
witnessed the worst income for the division at the height of the re- 
cession and in 1971/1972 all enrolment again dropped off sharply. As 
economic recovery in Canada and Alberta did not start until late 1971, 
poor university enrolment from the division could be expected in 
1971/1972. The University of Alberta enrolment situation for census 
division 10 is quite similar, whereas enrolment declines in division 12 


lagged the sagging economy by at least one year. 


Rural enrolment from census division 8 fell sharply in 1969/1970 
and 1970/1971 as did rural income (Ref. TABLE II-12). Rural enrolment 
in census division 13 fell in 1970/1971 as did income opposite to urban 
student increases. Rural enrolment declines in census division 14 
lagged the economic low by one year. The general situation of some 
census division enrolments lagging income declines by a year or more 
appears to be a reasonable thing to happen. TABLE II-13 featuring 
provincial unemployment rates (46) indicates that from the unemployment 
rate point of view the six month period ending April 1971 was recorded 
as the "worst" (in at least one decade) employment period in the Alberta 
economy, supporting the previous statement. The fact of the matter is 


unemployment rates are not reflected in income used in any direct 
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TABLE II-13 
PROVINCE OF ALBERTA 


LABOUR FORCE UNEMPLOYMENT RATES* 
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manner and thus both relatively independent points of view must be 


viewed for economic clarity. 


Income analysis alone is not entirely effective in demonstrating 
what happened, with respect to the situation at hand, in census division 
11 which includes Edmonton (Ref. FIGURE 2.2). 1971 Census of Canada 
income data which is not available at this time may correct this problem 
when available. Thus an unemployment rates supplement (14) was again 
consulted showing Edmonton and/or census divisions 8 and 11 with high 
average unemployment rates throughout 1971 (Ref. APPENDIX I), which in 
addition to monthly figures on unemployment rates, shows that urban 
unemployment was serious and in part explains the relatively stagnant 
university enrolment from census division 11, as opposed to university 
anticipated increases. In essence neither exceptional family income, 
jobs nor general economic promise to families, individuals or university 
Students were present in the economy at the time. General business 


confidence was at, and persisted at, the lowest ebb in years. 


With regard to census division 15, the Peace River Block, 
TABLE II-11 shows that general family income has been off the general 
provincial pace for years. This situation plus significant unemployment 
(Ref. APPENDIX I) has no doubt had a similar serious effect on Uni- 


versity of Alberta enrolment. 


Bearing in mind The University of Alberta's declining enrolments 
have been isolated as significantly rural in nature a search was made 
for even more conclusive evidence that income is the problem. And thus, 
finally, agricultural income data was secured to bring home the full 
impact of the rural ramifications of the severe Canadian economic re- 


cession of 1969-1970-1971. 
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APPENDIX I, TABLES IV and V (Canadian Wheat Board Exhibits VI), 
Statement of Advance Payments to Producers under the Prairie Grain 
Advance Payments Act (5, 6), as at July Sit, 1970 and 1971, clearly 
show that cash advances to prairie farmers were at an all time high of 
$272 ,7775516 indicating the seriousness of the family farm income 
Situation at the brunt of the recession. An estimated 30% of the 
amounts shown belong to the Province of Alberta farmers. The out- 
standing balance of $137,304,568 is another key figure to a chronic in- 
come Situation at July 31, 1970, as is the comparable figure of 
$22,371,283 one year later. By 1971 neither net nor gross Alberta farm 
income (45) had yet made it back to levels of 1968 (Ref. APPENDIX I, 
TABLE VI). The latter appended figures refer, of course, to farmer in- 
come from all sources whereas the former figures deal with prairie 
grain. The two sets of figures are very much related however as in 
general a severe grain income problem complicates timely diversification 
to livestock and other crops to bolster failing farm income from grain. 
In short, Alberta farm families have recently lived through some very 
hard times (67) (Ref. APPENDIX I) and in retrospect it is amazing that 


rural University of Alberta enrolment held up as well as it did. 


At this point this research project will recognize several 
important aspects Of income analysis for which there was insufficient 
time to develop. First the process of urbanization is known to be well 
advanced in Alberta leaving in its wake many destitute hamlets and/or 
economically declining towns in rural areas. The impact of the 1970 
economic recession on this process and in turn on university enrolments 
was not measured but no doubt is a factor. The above situation in turn 


leads to another problem beyond the scope of this project: the 
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maintenance of minimal educational standards in declining rural areas, 
an essentially economic problem. Lastly, Seastone (42) reports that in 
1967, for example, 40% of the taxpaying Alberta public in the $3,000 per 
year or less income category earned only 13.7% of the taxable income. 
This immediately alludes to the less than good educational opportunities 
the children of these individuals may have, rural and urban. Seastone's 


(42) discussion of these kinds of points above should be referred to. 


In summary, as Alberta's economy, and farming in particular, 
again begins to grow, and with decreased unemployment, urban and rural 
university enrolment will no doubt begin to grow. However, as general 
Canadian business confidence has been slow returning from the 1970 reces- 
Sion, a similar pattern in university student confidence would not be 
unreasonable:i» Crop failures after 1970 continued to affect Northern 
Alberta (63) and thus provincial economic recovery can have varied 


regional rates. 


This income analysis which relates to the recent phenomena of 
Sagging university enrolments in an otherwise growing and wealthy 
province, explains what happened in part and yields insight for student 


population forecasting to follow. 


Croley a OL Eamon cOon 
2.2.2.(a) General 

The previous analysis of the provincial university student 
enrolments situation has alluded many times to the great importance of 
census division 11 (Edmonton area, Ref. FIGURE 2.2) to The University of 
Alberta. The City of Edmonton and Metropolitan area has been and will 
continue to be the major source of University of Alberta enrolment. 


Thus "the city" on a micro level as opposed to "the province" on a macro 
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35 
level requires an analysis of its own. The continual processes of city 
demographic and land use changes, not to mention external forces, 
social, economical, and otherwise, will have a definite impact upon the 


welfare of city educational institutions including the U. of A. 


Unlike the broad, yet no less meaningful, style of provincial 
analysis used, available resources permit a different, even more 
searching,kind of analysis of the City of Edmonton to be performed. The 
classical use of transportation studies (1, 2, 34) (data) performed by 
the university over the years, facilitates the examination of the more 
enduring relationship of people and their transportation needs tied to 
city residential land use. The studies (1, 2, 34) which served more 
immediate important purposes at the time are examined in a new context 


to serve again. 


In essence,from past transportation studies, where resident and 
non-resident Edmontonian students lived is known, and thus facilitates 
close comparison to known city population and land use trends to 
ascertain the relationship. The ease of converting data from the METS 
zones (22) used in the past to the Census of Canada (16, 17, 47) city 
population tracts (which "are designed with a view to providing basic 
census statistics for areas which are homogeneous with respect to 
economic status and living conditions") facilitates the use of social 
and economic dimensions in the analyses. FIGURES 2.5 and 2.6 show the 
Federal Census Tract and Metropolitan Edmonton Transportation Study 


(METS) zone definitions. 


The City of Edmonton analyses for university population fore- 


casting which follows, therefore, examines University of Alberta 
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students, city population characteristics, age of subdivision and income | 


all, in effect, at the neighbourhood level of detail. 


2.2.2.(b) Population 


From available census information (16, 17, 19, 47) semi- 
logarithmic plots of resident Edmonton, University of Alberta students 
(36) and related population per city census tract, were made covering 
the period 1956ita 197% Again,,.as for the provincial analysis, the 
object was to discover the relationship of students to various logical 
age groupings of the recorded city population per census tract. In 
this regard the 15 to 24 age group was found to be the most relevant 
(Ref. Sample Semi-Log Plots APPENDIX I). Note that the 1966 City of 
Edmonton census tract definitions (Ref. FIGURE 2.5) were used, and that 
the number of tract arrangements used were considered adequate for this 


analysis as summarized on TABLE II-14. 


Prior to actual analysis work, during the study conceptuali- 
zation stage, it had been suspected that the semi-logarithmic plots for 
the city would "type out" into possibly 8 or 10 distinctly identifiable 
demographic patterns or groupings. Thus upon completion of all plots 
the researchers gave due examination of results, and quite unexpectedly 
discovered the rudiments of a five pattern demographic and residential 
land use cycle respecting University of Alberta students. This finding 
is described and summarized for the City of Edmonton on FIGURES 2.3 and 
2.4. Sample semi-logarithmic plots of each stage of the cycle are 


appended (Ref. APPENDIX I), and can be further described as follows. 


Stage one graphs of growth and regrowth of population and 


students in new and redeveloping city neighbourhoods is the easiest 
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FIGURE 2.4. POPULATION AND UNIVERSITY STUDENT NEIGHBOURHOOD 
GENERATION CYCLE 1970/1971 
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stage to identify, with definite strong upward growth trends evident. 
Regrowth of population and students follows closely, central city areas 
given over to walk-up and high-rise apartment developments, the proxim- 
ity of which to The University of Alberta having had a definite bearing 
on resident Edmonton student regrowth patterns. Suburban universities 


might not have such a regrowth pattern. 


Stage one growth and regrowth gradually decreases over time 
coming into stage two which is characterized by a definite slowing down 
in population growth, followed by stable population or stage 3. In 
Stage 2 and 3 although total population growth is slowing down and then 
flattening respectively, student growth ranges from strong to moderate. 
This apparent phenomenon is, of course, due to the aging of children up 


into the 15 to 24 age group relevant to university student generation. 


Stage 4 of the cycle is characterized by stable population, 
often apparently on the verge of major decline, and slowly growing 


university student numbers, also not far from a decline potential. 


Of particular interest regarding stage 4 is that where city land 
use zoning allows walk-up or high-rise redevelopment housing to proceed 
before the population-student generation cycle runs its course, stage 5 
may be skipped, thus re-entering stage 1, regrowth, directly. Most 
census tracts analyzed and found in stage 4 are candidate for 
stage 5, but some through redevelopment (e.g. 29 and 30) may go directly 


back to student and population regrowth. 


Stage 5 is characterized by all population generally declining 
with the options of resident students decreasing or increasing. Two 


aspects about this stage as it relates to the overall population student 
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cycle should be mentioned. Firstly and secondly there are high and low 
socio-economic neighbourhoods involved now or potentially. And the 
implied redevelopment phase next shown in the cycle may or may not enter 
either type of neighbourhood for years to come, depending upon a number 
of obvious factors. Thus this research should not be misinterpreted to 
mean, for example, that Windsor Park (Ref. FIGURE 3.6) is about to be 


redeveloped. 


In stage 5 the obvious thing to happen would be for resident 
Edmonton students to decline. Unfortunately the peculiarities of the 
city are such that no examples of the normal situation were found at 
this time. Instead, increasing resident Edmonton students in decreas- 
ing population zones was encountered, a phenomenon which appears to be 
due to an abundance of old rooming houses, and otherwise a good economic 
and sociologically interesting environment, in several older central 


city areas of Edmonton. 


Having thus outlined the neighbourhood population and university 
student neighbourhood generation cycle, there remained but to summarize, 
from and on the basis of the graphs by stages (1 to 5), the current 
student generation factors for use in the subsequent population fore- 


cast, shown on TABLE II-14. 


2.2.2.(¢) Age of Subdivision 

This phase of the neighbourhood resident Edmonton student gener- 
ation analysis dealt with the essential question of how long a time is 
it from the commencement of a new or redeveloped neighbourhood until 
generation of substantial numbers of University of Alberta students? 


Substantial numbers of students was assumed to mean approximately 18 or 
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43 
more students per METS zone. To answer the question the following 


analysis was performed. 


First, from city records of age of registration of subdivision 
(61), the substantial starting time in years of relevant neighbourhoods 
developed since 1947 was recorded on a METS zone land accounting basis. 
FIGURES 2.7 and 2.6 show the ages of the relevant subdivisions and the 
corresponding METS zones, respectively, while FIGURE 2.5 shows the 1966 
Census Tracts in relation to them. Where an insignificant start was 
made on the residential land within a METS zone the substantial age was 
taken as the point when 20% or more of the residential land was part of 
a registered subdivision and therefore came into use. St. Albert and 
Sherwood Park, which are shown on FIGURE 2.8 in relation to Edmonton, 
were given ages of subdivisions based on the first major new sub- 


divisions of 1957, disregarding the many new subdivisions added since. 


Next, resident Edmonton students recorded per METS zone (34) were 
plotted against the appropriate city population (53) to determine the 
time in years when substantial resident Edmonton students were generated 
from a zone. The Student Lag Factors [defined as the delay in years 
between the start of a new neighbourhood and significant university 
student generation (i.e. 18 or more per METS zone)] were then measured 
from the curves as the difference in years from substantial start of 
subdivision per METS zone, until generation of substantial numbers of 
resident Edmonton University of Alberta students. The reason for plotting 
population rather than simply using:age of subdivision was to yield better 
insight into student and related population growth patterns for more 
accurate Student Lag Factor estimations. Sample arithmetic plots are 


appended (Ref. APPENDIX I), showing the salient features of the method. 
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FIGURE 2.7 
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The method for the determination of student Lag Factors in the 
zones of city residential redevelopment was similar except for determi- 
nation of the time of substantial start of redevelopment in the METS 
zones. In this case the substantial start was ascertained from city 
records of age of all walk-up and high-rise apartment developments (58) 
and was taken to be the time in years when at least 250 apartment 
dwelling units had been developed within the METS zone in question. 
Also, aS substantial numbers of students were there before redevelopment, 
the time in years of major new resident Edmonton student generation was 
taken as the point at which their growth took a sharp increase attrib- 


utable to the new living opportunities. 


The last step in the analysis was to summarize all student Lag 
Factors by years and METS zones as shown on FIGURE 2.9 and to examine 


same for similarities or city patterns. 


In this regard, a very simple pattern was found to yield the 
best explanation via marked similarities in student Lag Factors. TABLE 
II-15 summarizes these study findings on a city geographic sector 
basis, similar to city income patterns to follow, with the exception of 


the redevelopment zone. An explanation is in order. 


Student Lag Factors in the redevelopment zone for METS zones 
0050 (high-rise) and 0210 (walk-ups) were 6 and 7 years prior to the 
general acceptance of apartment living by resident Edmonton students. 
As high-rise and walk-up developments spread west on the north and south 
sides of Edmonton (58), student Lag Factors diminished to, and remain 
at one year, since marked poneralmacceppance of the apartment way of 


living by resident Edmonton students in 1966 and 1967. 
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52 
Student Lag Factors in older north and south side city neigh- 


bourhoods generally exceed 10 years. 


Student Lag Factors in newer city peripheral neighbourhoods 
follow two simultaneous time patterns. Firstly, student Lag Factors in 
the west end, north, east, southwest, and satellite areas of the city 
generally averageso toxen years.) 4-0-7 years. oO CO) 7~ Gas, 2-0-5 
years, and 5 to 6 years respectively. Secondly, in some of the above 
areas in recent new subdivisions, such as Rio Terrace and Lansdowne, 
student Lag Factors have fallen markedly to 1 to 2 years due to families 
locating there with university age children. This latter pattern may be 
due to a somewhat general affluent buildup of increased housing needs, 
precipitating a methodical shift to higher socio-economic neighbourhoods, 
at the outset of an apparent period of rapid escalation of house mort- 
gage interest rates. The timing and behavior of these neighbourhoods 
would tend to bear this out. Clearly, the whole pattern has socio- 
economic undertones which are not here explored as they are not 


considered part of thisNehesusx 


The object of this portion of the research has been to identify 
Student Lag Factor behavior of the various city areas which has now 


been done for later use in population forecasting. 


Z2.2.2.(a), ..ncome 
Income is invariably a strong parameter and proves to be so in 


e 


this analysis. 


From the 1961 Federal Census, family income for Edmonton census 
tracts (16) was summarized as shown on FIGURE 2.10. Unfortunately the 


1966 Federal Census did not include income and the 1971 census results 
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54 
on income will not be published until mid-1973. The analysis shows, 
however, a complication is anticipated for 1971 income data and thus 
the exclusion of it in the analysis is not considered too much of a 


loss. 


Based upon FIGURE 2.10, showing the 1961 city income zones, total 
population and 1966 resident Edmonton students were compared as the 
ratio of students to total population, producing the results shown in 
TABLE II-16. The inherent assumption here is that income zones have 
been relatively stable to 1966, which appears to be a reasonably safe 
assumption. The results of this analysis are quite clear, showing resi- 
dent student generation increases with increasing income as expected. 
This finding supports and clarifies the rural income versus student 
findings of thrs study —(Ref--( CHAPTER = Part-2-241-(c)) 5 in-so-much—as 
demonstrating other clear cut relationships that can be shown when more 
suitable data 98 available. In this and other data there is a strong 
suggestion that the presence of The University of Alberta on the south 
side of Edmonton has conditioned a high proportion of resident students 


or their families to live there over the years. 


In place of recent income data the 1970 Edmonton Real Estate 
Board, Multiple Listing Service (23), residential house sales data, 
were analyzed as to house values as shown on FIGURE 2.11 for the city. 
These data were cross referenced to the 1961 income zones for ease of 
comparison and proved similar in the case of areas developed as of 1961. 


New residential growth areas do, of course, carry new values. 


Then, based upon the house value zones, (socio-economic indicator 


in place of current family income) 1966 total population and 1970/1971 
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TABLE II-16 


RATIO 1966 RESIDENT EDMONTON STUDENTS TO 1961 


TOTAL POPULATION BY FAMILY INCOME ZONES* 


ANNUAL NORTH SIDE EDMONTON j|SOUTH SIDE EDMONTON 
INCOME ($) _-FACTOR | FACTOR 


4000 - 5000. “i & 018560 


5000 - 6000 BAe Veer OLOOL 0243383 
GO0DN= S1000: Biro herein, sO2008 Vireo 025939 
7000 — 8000 >| ie ge OS Too Le Joe GOS 22 


8000 — 9000 036486 . 101653 


RATIO 1970 RESIDENT EDMONTON STUDENTS TO 1966 


TOTAL POPULATION BY 1970 HOUSE VALUE ZONES* 


HOUSE VALUES 
(INCOME EQUIVALENT |NORTH SIDE EDMONTON |SOUTH SIDE EDMONTON 
ZONES ) eee CAGLON FACTOR 


14000 -— 18000 -011646 -N/A- 
(3-4 Equiv.) 

18000 -— 20000 2014119 -042838 
(4-5 Equiv.) 

20000 -— 22000 ~021997 -035520 
(5-6 Equiv) 


22000 — 24000 .024588 ~023805 
(6-7 Equiv.) 


24000 — 26000 ~041729 —-N/A- 
(ANOMALIE) 7 A 

26000 - 28000 ~042495 

(7000-8000 Equiv) | 

28000 PLUS -042495 094467 
(8-9000 Equiv.) 


* Note total populations used in ratios. 
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FIGURE 2.11. EDMONTON HOUSE VALUE ZONES 1971* 
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resident Edmonton students were compared as the ratio of students to 
total population, producing the results as shown in TABLE II-16. For 
north side Edmonton the results are clear, showing resident students in- 
crease with house value. The one near exception to this well-defined 
relationship is the $24,000 to $26,000 house value zone (marked as an 
anomaly on FIGURE 2.11) where high-rise residential development has 
attracted resident students and others disproportionate to income 
equivalents. The south side, however, presents a different pattern 
likely for at least two reasons. First, house values in the $18,000 to 
$20,000 range zones do not reflect the presence of extensive walk-up and 
high-rise apartment developments and thus population density in close 
proximity to The University of Alberta. This counteracts the house 
value, and very likely the income parameter relationship of resident 


students to population. 


Second, the greatly increased proportion of resident Edmonton 
students living away from their original Edmonton home is felt to have a 
bearing on disproportionate student generation close in to The University 
of Alberta. In summary, the new wave of married or emancipated resident 
Edmonton students, plus the density of housing opportunities for 
students and others close to The University of Alberta, likely will con- 
tinue to upset what has been a very strong income parameter -- resident 


Edmonton student indicator. 


The City of Edmonton income parameter as it relates to resident 
Edmonton University of Alberta students has thus been proven relevant 
and is thus held in abeyance for student population projection to 


follow. 
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2.3. Population Projections 
2.0% lo. diGeneral 

The preceding analysis has in effect developed the rudiments of 
two simultaneous models for estimating future University of Alberta 
students. First, future provincial university students can be ascer- 
tained by use of the appropriate geographic based university social 
indices and for various assumed future Alberta populations and 
conditions. Second, for the City of Edmonton, future resident Edmonton 
University of Alberta students can be ascertained by use of the 
appropriate neighbourhood student generation factors for the assumed 
future population (60) and conditions and residential land use shape of 
Ehnercity. «ihe simultaneous aspect of these two models, therefore, 15° to 
either balance the city model with the appropriate element of the pro- 
vincial model, or vice versa. In this regard the city model is unques- 
tionably the most accurate model for The University of Alberta. But the 
provincial model is certainly informative on university student distri- 


butions and potentialities throughout the province of Alberta. 


This portion of the research, therefore proceeds on the 
basis of use of the most accurate information available at this 
time, on all parameters combined, to manually run these two models. 
In this regard the use of reliable demographic information the 
study has gleaned comprises an assumption of the study. An 
example would be the 1982 population assumed for Alberta by 
census divisions (24). A major assumption of the projection work to 
follow is that the retrogressive educational step of a declining 
University social index will not occur over the. long run. (i.e. one 


decade to 1982). This is not to say that a given index may be taken as 
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59 
non-increasing to 1982 due to projected conditions, which when taken 
with a declining population would generate fewer Albertan University 
students. In general, however, growth in Albertan University students 
is anticipated (12, 42) due to favourable projected educational and 


economic conditions in the province, particularly in urban areas. 


It is appropriate at this point to mention that within the City 
of Edmonton the Northern Alberta Institute of Technology and the new 
Grant MacEwan Community College are also anticipating future growth. 
This study will therefore assess the impact these two institutions may 
have on The University of Alberta enrolment. It is assumed that the 


Athabasca University will continue to be a small pilot project in 1982 


and will be a possible major development dnerearcert 

In conclusion, the purpose of the student and staff population 
projections is viewed in the research to be twofold. First, The 
University of Alberta student projections are done for the purpose of 
arriving at an unbiased research finding that will provide positive 
(or negative) support to the planned academic plan size of the uni- 
versity (49). Secondly, subject to the outcome of the first purpose, 
the purpose is first to summarize students, and then faculty and staff, 
to arrive at the university population projection in a form suitable to 


proper university transportation planning. 


2.3.2. Provincial Albertan University Students 
Zos20(a) “lechnical, Pescriprion of Projection 

The university social Ree neetod of the analysis portion of 
this chapter was developed to convert the relevant age group element of 


provincial population projections into Alberta university students for 


Ps 


npaet mete ria Btw yenOLT AOD - 


Wierev fri matradtA rowed sven bi é : 
etabhute aiexsvint nesredin. se an jog: i" 

bins: isnoiseonhs betoabere’ olde osu (se spt 

. 28978 cescheur ne eitelesietig <fontuong $9 ah 


: ate a wi 
wan ott bae yuolonttast ‘Vastutisent aisedth: wtaliscon: oft ¢ 


vtideds. aiddiw-yeds ila aes of tyrtog ene ta 


jworg stecut gaits gisimns Gels ors ageiiad Yo Erman). i aM 
4 i one 


yam enotsutizeni ows est? Ioeqmi! ‘eis Aesees deciereay! ftiw x 
adi tsd7 bemides ei 31). dnentlonie apredtA +7 “gierevint 9 
S8@f ni tooferg toliq Liss s Bd oF eur sa05 ik obloil 


ee 
.teFinexeds teemnaotoveb totes ptdivong B « its iM 


noitsiugog) tists bas Grbbiaae ats tb ecm, ai | diol snp a 
: } lal Pan 5 
ent .tetia bLotows od ot dowisess ody at bowotv ei \este 


a9 | 


Jo seoqrpg att av Sito ote phottestenq Sachute “pinata —— 
evitieoy sbivorg f liw ton? gnibait doxsonex beesidas Mh: 

-ite siz to estz nag oimebings benabig ‘ade ha Sroqque tend “ 
S20q7igg tetik ad? to smootue att ot 99(sue CEBROS? prea 
Bisse bne ind’ tert bes” (ednsbyds osPeeamee of FeRlt af | 
OF eldstine met 6 i eres Gotta hugig (ietevine edt ta ‘wih 


sence paeneententet hess . 


te no istoq eley lens ania 40 botnet, xobni ok gllpos \ietovinu sak aT | | "4 
te teemsie Brors ogs tiiegtion ody sasyitoy os boqoleveb asm tesqero ees ; | 
tot eiashute Yticrovinn siysdih oni ; f eae to moite legog a ad 

) eee | { - | 
Pry | a ae ss. + aie 


60 


campus planning purposes. Originally it was anticipated that a promi- 
nent reliable provincial population projection, carrying future age 
profiles per census division, would be found and used in the study. As 
no such fully detailed projection was found to exist at this time the 


following semidetailed work was done. 


From the Seastone Report (42) the 1982 projected Alberta popu- 
lation was first determined by interpolation of appropriate tables. 
Then, in keeping with the detailed basis of the report, the population 
of six Alberta regions (Southern Region, Central, Mountain, Calgary, 
Edmonton, and Northern Region) was accumulated as shown on TABLE II-17. 
Next, the comparable, very current, George (24) populations were arrived at 
by distribution of his series B (assumed Median Fertility and Net 
Migration gain of 15,000 people per year in Alberta) population for 1982. 
Next, Seastone's (42) 1982 percentages of the 12 to 17 and 18 to 24 age 
groups by region were applied to the George populations (24) to arrive 
at the 15 to 24 age group for planning purposes, as shown in TABLE II-17. 
Note that this apparently complicated process was deemed the best way to 
obtain the most accurate appropriate age 15 to 24 detailed data, in the 


absence of a fully detailed provincial population projection. 


Next TABLE II-18 showing the university social indices for six 
provincial regions was worked out from the information shown on TABLE 
II-9. Then, on the basis of ten years actual experience with university 
social indices per region, plus Seastone's (42) regional projected popu- 
lation and educational growth indication summarized on TABLE II-19, the 
1981/1982 university social indices were calculated as follows. As 
TABLE II-19 shows that Southern and Central regions can anticipate little 


population growth and declining grades 7 to 12 numbers by 1982, 
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TABLE II-19 


SUMMARY OF SEASTONE POPULATION AND SCHOOL 


ENROLMENT OBSERVATIONS BY REGION* 


A. Population 


ALBERTA PROVINCIAL OBSERVATIONS -- 


CENSUS REGION INDICATION OF POPULATION 
DIVISION GROWTH PROJECTED TO 1982 


1. Slight Growth 


2. Substantial Growth (Lethbridge) 
3. Decline 


4 e 
} Decline 


Stable 


Substantial Growth (Red Deer) 


Great Growth 


Northern Substantial Growth 
x! Decline 
Substantial Growth 


B. Actual and Projected Grades 7 to 12 School Enrolments 


CENSUS 
DIVISIONS 
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university social indices and/or university participation rates were 

kept flat from 1970/1971 to 1982. Regarding this assumption the study 
notes that Lethbridge and Red Deer are anticipated to have strong popu- 
lation and student growth yet possibly not sufficient to offset the 
Porevantt regional declines. It is also relevant to note that the U- 

factor analyses of this chapter (Ref. 2.2.1.(a)) has shown a problen, 
particularly in Central region, in attracting qualified students into 


the Alberta university system. 


On the other hand,as the remaining four provincial regions can 
anticipate substantial growth in population and grades 7 to 12 students, 
the average growth in university social indices over ten years (1961 to 
1971) was applied to the 1970/1971 indices to arrive at the 1981/1982 
university social indices. In this regard the application of a ten 
year average growth per region is, of course, more conservative than use 
of the 1966 to 1971 period only, which helps compensate for the recent 


two flat growth years (Ref. TABLE II-1). 


Finally, the newly arrived at 1981/1982 regional university 
social indices were multiplied by the 1982 projected Alberta popu- 
lation for university student planning purposes to obtain 1981/1982 
Albertan University students (Ref. TABLE II-20). Lastly, on the basis of 
the observed ten year distribution of Alberta students amongst three 
universities (Ref. TABLE II-8), an estimate of The University of 
Alberta's share was made to arrive at the provincial estimate of the 


university's 1982 students. 


ho 


-sigeg grorse Sved) ag ‘ponies tne we wn tr te sabe 
-U ads ted3 ston 03 nando ozis ea pet ponies tanaka aBy 
ee ioay 8. sroney eed Rees NE 3A) Toiqarlp Bise to 20 “7 

ogni ztnsbuse bait tmp jab toarise ni morgen buna) ob X ta - 


gene “esate dear & 


sna tsetio of Ineic tae SOs! 


G it 


i: 


nko. anoige: {sfontverq 108 etisselebies eit as Sail oie ‘ont e 
,etnebuse Sf et \ esbexg Bas noiteleqog it tong Ieisasyedue ¢ 
ot §6@1}) exssy mai Tsvo eentbak fg ives dicta ~ aitworg ¢ 

S@@i\isei oft ts Ssyirye ot sodibat rvee\orer grit 02 botlans = a4 i 
ne? & to notteoilggs ent ‘Geager Pred fi yea tbat iakoo® \ 


wy 


sey Neild eyiseversetoo s1om,  SeINOD. To. wet noiger 194 dower. 2 


txs3z9t sit wot steeneq@ios “sqled Hotty Xie boiteq. iver of aaet © 
ett- it AI@aAT ispas ensoy Rae 


me, 


“uqeqrasaeuin bedosiont & Sael ent «i ‘odtgiotn ora | ni fs 
- dmeberre Wierevinn. — 
‘3a gizsd: ods fo aclvedl (082 *it AMSAT asm) eamobints itenevE! 

doit tegaoms atnebute stradiA 39: Roisudinveth THBY aes mea 


Xo (ierevinl sa 3a oranive9 na ast aunt sicmia cstsesoving 
onl to. stanises Infomtwvorg odd a8 avi 


‘sper\ieet fein seo Pr cosoquudgitin ib: 


Tecan See a 


65 


pig 
ast cle bet t 


S 960L0° uzeyyANos 


NOTOda 
TVIONIAOUd 


SINHGALS TWILINGLOd 
VINAATV JO ALISUAAINA 
- NVINSGTV Z86T 


h 
GaVHS V dO nl 
CaLVWILSa 


S.LNAGILLS 
ALISYYAIN 
NV LY TV 


NOTLV1INdOd 
7¢ OL ST dOV 
C8 6T 


XHQNI TVIOOS 
ALISMAAINA 
78/T86T 


GOHLYW XHGNI TVIOOS ALISYXAINN ‘TWILNYLOd 


INSGNLS VLINd#TV dO ALISHXAINN NVLYAdTV C861 


OC-TL ATaVL 


or roe 


1 


dae 


P= 


OLtOr. 


hice 


rm et eBers. ARIEL “Se0ar.0 


gaaga -BRENOSO 
— (eeege* StL 
a Nea = | eee Eeceneaneieanneene et 


er ae a om 


eo 


66 

2.3.2.(b) Discussion of Provincial Projection 

It is apparent to the researcher, and hopefully the reader, that 
the matter of predicting future university students is a very complicated 
affair. This project yields new insight into the problem, however, by 
recognizing geographically differentiated and varied university student 
generations in the use of University Social Indices, supported by 
U-Factor and income analysis observations. Thus, for example, theoreti- 
cally, if the population of the province were to stay equal for a time, 
but experience an urban shift, university students would increase in 
number, other things remaining equal. For this reason alone projection 
methods which combine all Alberta students with no geographic differen- 
tiation are very likely inaccurate to some unknown degree. Regarding 
determinants of university enrolment, the chief one is a function of the 
17 to 24 (15 to 24 used because of time limitations) age population 


group, but increasingly of the over 24 cohort. 


The school enrolment research of this chapter (Ref. 2.2.1.(a)) 
shows that high school performance is a major factor in the generation 
of qualified university students. In this regard, since the time of the 
first analysis, 9,665 Alberta grade 12 students matriculated in 1971 
(26), which was approximately 1,000 more than expected, thus supporting 
the thesis contention that they stayed back in high school longer. Soon, 
this resurgence in matriculants will, no doubt, favourably affect 


provincial university enrolments. 


Regarding the age 24 plus cohort mentioned above, oddly enough, 
only University of Calgary (U. of C) has started to keep age profiles 


of university freshmen specifically (35). In this regard in 1971/1972, 
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5.6% of freshmen were 24 years old or more. University of Alberta would 
lrkelyubesatedleast equaloaFor yboth UsiccofiAw 6)-:andyU) of,-C.: (35), 
over 27% of all full-time, day, winter session students were 24 years 
old or more and, naturally, the two well developed Graduate Studies 
Ppetcamiecdek hash generally deal with older students, are involved. In 
short, as the 24 plus cohort (freshmen or new graduate students) are 
mostly not new matriculants, and with any further future relaxation of 
university entrance method, or changes to the basis for determining 
"matriculation" or equivalent, the future population oriented, univer- 
Sity social index method will become more relevant as opposed to a 
provincial cohort survival model based on well past grade school 


enrolment and performance. 


Regarding the key parameter, population, the two population pro- 
jections used (24, 42) fully recognize recent declining provincial birth 
rates, young and old mortality rates, age specific fertility rates and 
net provincial migration. In a compatible fashion, the Seastone study 
(42) recognizes an absolute decline of 6% in the elementary school age 
group (age 6 to 11) from 1970 to 1980 as well as an absolute decline in 
the 12 to 17 age group of 10% from 1975 to 1980. Beyond 1980, both age 
groups are expected to experience continuous increases. The decline in 
grade school populations above, however, are expected to be reflected in 
a subsequent decline in the post secondary age groups and possibly, 
therefore, university enrolment from 1980 to 1990 followed by increases. 
Although this strongly appears to be the case, the research at hand 
would have us believe that it also depends on the distribution of the 


population at that time and university social indices of the day. For 


this reason, the university social indices used in the current projection 
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were kept constant from 1971/1972 to 1981/1982 in Central and Southern 
regions where the anticipated post secondary educational declines may 
have greatest impact. The U-factor research earlier in this analysis 
(Ref. 2.2.1.(a)) supports this move as there is a problem in these 
provincial areas, with university students to matriculant ratios being 
off the provincial average (Ref. TABLE II-6). The four other provincial 
regions will clearly react quite oppositely and university social 


indices used were allowed to grow. 


Further regarding population, a cowsvti df interesting obser- 
vations are in order. Obviously the previous forecasting eluded to the 
anticipated increasing dominance of Edmonton and Calgary, which are 
anticipated to have 60% of the provincial population by 1980. These 
cities carry very high university social indices. Additionally, 
Seastone (42) reports that urban places (places of population 1,000 or 
more) will account for an estimated 80% of the Alberta population by 
1980 and by then the urban-rural transition is anticipated to be 
substantially accomplished. Regarding TABLE II-19, the close proximity 
of Calgary and Edmonton to areas of Central region explains, in large 
part, the population declines by emigration to the province's two major 
urban centres. Through developments of minerals, forestry and tourism, 
Mountain regions' population will increase and should 
continue to have surprisingly good income. Seastone (42) 
further reports that the vast Northern region will increase in popu- 
lation (Ref. TABLE II-19) but not necessarily in population density. 
Most important however, the age 5 to 17 group are anticipated to grow 
and align more closely with provincial averages. Additionally, the 


excess of males over females will decline consistently, all of which 
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implies increasing normal family formation and activities in the region. 
This area is of great interest to The University of Alberta and long 
term growth in university age people appears indicated, which the 
research at hand reflects in improvements in university social indices 


to) 1981/1982. 


Regarding the fe eemeve fetes the TABLE II-11 analysis showed 
that in spite of the 1970 recession, Alberta average income increased. 
Yet, while urban oriented census divisions were experiencing expanding 
average income, agriculturally oriented census divisions were experi- 
encing some declines. Further, the fact that the latter declines were 
so detrimental to Alberta University enrolments immediately suggests the 
great difficulty in working with, and indeed projecting, income meaning- 
fully. Additionally, the number of people unemployed at any given time 
must be considered along with income, in addition to distribution to 


social groups of the income (Ref. 2.2.1.(c)). 


The net effect of these kinds of research observations suggests 
several possibilities in coming to grips with the problem. First, we 
can examine the provincial record and find Alberta's personal income in 
current dollar values increased more than three times from $930 million 
in 1950 to $2.9 billion in 1965 (42). Second, we can examine knowledge- 
able projections which on the basis of an annual real growth rate of 5% 
and a price inflator of 2.5% puts total personal income at $3.4 billion 
in 1970 and $5.5 billion in 1980 in current dollars (42). In this re- 
gard, a recent Canadian regional economic survey (51) is appended (Ref. 
APPENDIX I). And third, we can make an appropriate assumption that 


Alberta will experience, over the period of relevance of this study, 
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70 
increasing growth in personal income and general provincial prosperity 
in relation to the other provinces. As the last recession in Alberta 
was a decade ago, in 1961, this assumption is not actually bad, assuming 
general recessions run in about ten year cycles. And fourth, if time 
ppl allow, we could find or suggest as to better measures of Alberta's 
economic performance by census divisions as it relates to explaining 


university student generation. 


Concluding income, however, the research should reemphasize the 
vulnerability of universities to general recessions, particularly those 
coupled with big agricultural problems (5, 6, 45, 67). This obviously 
must work in many ways, two widely opposite ways being insufficient 
family income and/or resource welfare to send a son or daughter to uni- 
versity and the drying up of the graduate job market thus reducing student 
incentive. The research views The University of Alberta as serving the 
Northern half of Alberta which is an area more subject to rural income 
problems than the South; rural income may well continue to be a problem 


(63) (Ref. APPENDIX I). 


Concluding, the provincial Albertan University student projection 
just completed is a more conservative estimate than referred to by 
Seastone (42) or possibly by Worth (12) when appropriate non-Albertan 


students are added in Section 2.4 of this chapter. 


dia di die g GOLLY OF Eamonton, (Metro) 
2.3.5. (a) Technical Wescription of Projection 

The resident Edmonton Fei chhoueiod student generation factors 
method, developed earlier in the analysis, is the method employed in 


performing the following projection (Ref. 2.2.2.(b)). 
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First, from the consolidated version of the City of Edmonton 
General Plan (57), the city's 1981 population distribution was obtained 
as shown on FIGURE 2.12 following. Additionally, TABLE II-21 was 
obtained giving the compatible metropolitan Edmonton area population 
projection for 1981. As,in essence, the projection method to be employed 
depends upon people, accounted for on a neighbourhood basis, considerable 
research was done at the City Hall Planning Department to obtain the best 
information available at this time as to how the city, and particularly 
the new residential areas,will develop. In this regard, TABLE II-22 
was made to show the six outline plan areas (7, 8, 9, 39, 43, 66) of 
active and proposed city growth to 1981 (57). Further in TABLE II-22 
the age of subdivision research (Ref. 2.2.2.(c)) was brought to bear by 
omitting the population of probable neighbourhood units that will have 
student Lag Factors inappropriate for university student generation by 
1981/1982. Students generated by these few neighbourhoods to be 
developed at the end of the decade (1981/1982) will arrive at the U. of 


A.pafter the forecast, period, 


With the upcoming city neighbourhoods resolved in the long run 
as best as was possible, and hereby assumed as good input information, 
attention was then given to equating the other 1966 census tract 
arrangements used in the analyses with the population Arete of FIGURE 
2.12 to arrive at the required 1981 population per planning tract. 
TABLE I1I-23 summarizes these results which, when combined with devel- 
oping areas (Ref. TABLE II-22), effectively reduces the 1981 population 
of Edmonton from 626,000 (Ref. TABLE II-21) to 584,700 people for 
university planning purposes. In this regard, on the basis of semi- 


logarithmic plots (Ref. APPENDIX I) for St. Albert and Sherwood Park, 
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FIGURE 2.12. EDMONTON GENERAL PLAN 
POPULATION DISTRIBUTION 1981* 
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Planning Department 
May, 1970 

TABLE II-21 


METROPOLITAN EDMONTON POPULATION FORECAST* 


Ciley- OL St. Albert Sherwood 
Edmonton Park 


Rural Metropolitan 


Total 


1966 (Fall) 
1967 (Fall) 
1968 (Fall) 
1969 (Fall) 


7 0* * 
LOA 


seers 
To7> 
1974 
1g pes) 
Loy 6 


O77. 
1978 
L979 
1980 
1981 


381,330 
393,563 
410,105 
422,418 


430,000 
445,000 


460,000 
477,000 
493,000 
509,000 
525,000 


544,000 
563,000 
582,000 
601,000 
626,000 


35,000° 


25,500° 


406,448 
420,290 
439 ,096 
454,548 


464,000 
482,000 


500,000 
520,000 
540,000 
560,000 
580,000 


603,000 
626,000 
649,000 
672,000 


14,500 701,000 


* Based on population projections prepared by the Edmonton Regional 


Planning Commission. 


** From 1970 onwards figures are projected for June of each year. 


® NOTE: 


Semi-logarithmic plots (Ref. APPENDIX I) indicate these 


estimates should be 28,000 and 30,000 for St. Albert 
and Sherwood Park respectively. 
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II-22 


CITY OF EDMONTON OUTLINE PLANS AND POPULATION FOR 


UNIVERSITY PLANNING PURPOSES AND SOCIO ECONOMIC INDICATION 


Outline 
Plan and 
Estimated 
Population 
to 
1981/1982 


Castle 
Downs 


23,100 


NE. 
Clareview 
Hermitage 
Castleman 
23,100 


Millwoods 


39,400 


.|Kaskitayo 


13,600 


Riverbend 


19 ,000 


West 
Jasper 
Place 


17,700 


St. Albert 
Sherwood 
Park 


135 ,900 


Estimated Subdivision Units 
Timing and Population 
(Note for population in squares no 
substantial university student 

generation by 1981/1982 is 


1972 


6000 


1972 


3000 


1972 


4500 


1973 


3000 


1973 


6000 


1974 


6000 


1974 


2000 


1973 


3000 


1974 


4500 


1975 


3600 


1975 


6000 


1976 


6000 


1975 


2500 


19:75 


4500 


anticipated) 


1977 1979 


4500 


CH ES wera) 


1981 


6000 6000 


1981 


4500 | 4500 2100 | 


1978 1980 


6000 


1977) 1979 


3000 3000 


1977-21979 


4500 4000 


1977 


4500 


1982 


6000 9400 


1981 


3100 


1980 


Handle on a continuous basis like 


Total People 


established subdivisions 


* (Reference TABLE II-15). 


- 41,300 = 


Estimated 
Population 
for 
University 
Planning to 
1981/1982 


11,100 


16,500 


24 ,000 


10,500 


19 ,000 


13';500 


94 ,600 


Income (57) 

and Similar 

Neighbour- 
hood 
Reference 


Middle-Lower 
Middle 


Dickensfield 
Steele Heights 


Middle-Lower 
Middle 


Rundle Heights 
Steele Heights 


Middle-Lower 
Middle 


St. Albert 


Middle-Upper 
Middle 


Petrolia 
Upper-Middle 
High 

Riverbend 


Middle-Upper 
Middle 


Patricia 
Heights 
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Relevant | 


Student 
Lag 
Factor* 


(years) 
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the research indicated changes in projected population to 28,000 and 
30,000 respectively were in order. TABLE II-23 uses these latter 
figures and not the Edmonton Regional Planning Commission figures of 


TABLE II-21, the basis of which is unknown. 


The final step in the 1981 population work was to calculate and . 
utilize the percentage of age 15 to 24 people from the relevant planning 
tract information of the 1971 census population (47), assumed to give a 
close approximation of the 1981/1982 age 15 to 24 group for university 
planning purposes. Subsequently, this assumption will be checked out 


for validity. 


At this point in the projection, careful research observations 
respecting the five stage University Student Neighbourhood Generation 
Cycle and related university social indices were made as follows. 
First, for all the planning tract arrangements, population growth to 
1971, in relation to anticipated growth to 1981,were observed to obtain 
information on population growth patterns. More specifically, some 
planning tracts have already passed their 1981 projected population, 
While most are either growing towards it as expected or have arrived 
and are stabilizing (Ref. FIGURE 2.12). Next,on the basis of the semi- 
logarithmic population and student plots which were examined in great 
detail, coupled with the above overall city population observations, The 
University Student Neighbourhood Generation Cycle was ''advanced" one 
decade. FIGURE 2.13 summarizes the anticipated 1981-1982 population 
and University Student Neighbourhood Generation Cycle by observing 


planning tract arrangements in the appropriate student generation stage. 
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CENSUS TRACTS 
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FIGURE 2.13. POPULATION AND UNIVERSITY STUDENT NEIGHBOURHOOD 
GENERATION CYCLE 1981/1982 
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Having thus advanced the student cycle to 1981/1982 there re- 
mained but to then calculate the appropriate university social indices 
which was done, as follows, for planning tract arrangements in growth 
Stages 1 to 3. From each semi-logarithmic plot of resident Edmonton 
Peeon tes the ratio of the students to appropriate age 15 to 24 popu- 
lation was calculated for 1966 and for 1970. At this point the 
difference in the two social indices was obtained and this was divided 
by six, and not four, years as a conservative measure to account for two 
recent years (1971 and 1972) of no U. of A. enrolment growth. Then, 
this arrived at amount was multiplied by eleven (years) and added to the 
appropriate 1970/1971 university social index per planning tract to get 
the index for 1981/1982 summarized for all planning tracts on TABLE 
II-23. All growth social index calculations are appended (Ref. APPEN- 
DIX I). With respect to university social indices for stages 4 and 5, 
students are expected to decline or incur slow or low growth and popu- 
lation is expected to decline respectively. This is not to say that 
there will not be substantial numbers of resident Edmonton University of 
Alberta students originating in declining neighbourhoods. Rather, what 
is being suggested is that the absolute numbers will be past their peak 
when viewed on historic semi-logarithmic plots (Ref. sample plots, 
APPENDIX I). Thus the 1970/1971 university social indices were used 
for relevant tracts in 1981/1982. Again,as for the provincial projec- 
tion, the assumption here is that, in the long run, the retrogressive 


educational step of a declining university social index will not occur. 


And lastly, university social indices for new areas were arrived 
at from a research understanding obtained at City Hall as to the likely 


socio-economic characteristics of new and proposed city areas (57) 
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TABLE II-23 


METROPOLITAN EDMONTON 1981/1982 


UNIVERSITY OF ALBERTA STUDENT POTENTIAL 


CITY 


POPULATION 
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13,000 
13,500 
19,000 
10,500 
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18,600 
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(Ref. TABLE II-22). Thus for Riverbend the 1970 index was used for 1981, 
for West Jasper Place the tracts 60 to 63, 1970 index was used, for 
Kaskitayo the Greenfields 1970 index was used, and for Castle Downs 
Clairview, Castleman and Hermitage, the 1981 Steele Heights index was 
ceed) Millwoods and Sherwood Park are predicted to use the St. Albert 
1970/1971 index. On the later one, Sherwood Park has been a slow 
university student generator to date (Ref. TABLE II-14) but is expected 
to accelerate. Millwoods, being not far from Duggan or Greenfields, is 
also expected to behave somewhat like a similarly classed South Side 
subdivision respecting university student generation, which is similar 
to the chosen index. Housing developments in Millwoods are, of course, 


well under way and being occupied at the time of writing this report. 


Having thus obtained the required university social indices in 
a form relevant to population (FIGURE 2.12), the next step was to 
multiply them by the appropriate projected age 15 to 24 population group 
to arrive at The University of Alberta, resident metropolitan Edmonton 
student enrolment potential for 1981/1982 (Ref. TABLE II-23), being 
97.5% of the full student potential of 22,714 or 22,141 students. The 
remaining 2.5% will likely attend the Universities of Calgary and 


Lethbridge (Ref. TABLE II-8). 


2.3.3.(b) Discussion of Metropolitan Edmonton Projection 


In view of the fact that metropolitan Edmonton will continue to 
be the prime source of The University of Alberta's student enrolment 
considerable attention has been given to the anatomy of the city re- 
specting university student generation. The student projection just 


completed viewed the city in a number of 1966 census planning tract 
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80 
arrangements, which in effect represents an analysis to the neighbour- 
hood and/or relatively homogeneous socio-economic level of detail. The 
critical elements of this new approach to the problem will now be 


discussed. 


Again,as for the provincial university student projection, 
anticipated population growth including inherent age group character- 
istics is the most critical element of the method, being the major 
determinant of student generation. In this regard the City of Edmonton 
population projection (57) has been used, plus a conservative version of 
the St. Albert and Sherwood Park population projection, all monitored 
very closely back to the related 1956 Federal census (19) (Ref. APPEN- 
DIX I semi-logarithmic plots). The metropolitan and City of Edmonton 
population projections to 1981 (Ref. FIGURE 2.12 and TABLE II-21) are 
based upon economic base studies undertaken by the Edmonton Regional 
Planning Commission in 1958 and updated in 1962, and again in 1969. As 
the Provincial Planning Act requires update of general plans every five 
years, the City Planning Department, in anticipation of this, have pre- 
pared two more Edmonton Serre studies (59, 60). An examination of 
these show that they will, like the current General Plan population 
projections, fit well with the provincial population projection used, 
adhering to compatible assumptions. In this regard the City of Calgary 
population projection (52) is also compatible thus indicating reasonable 


levels of confidence in planning with major population estimates. 


An interesting point regarding the projection method being 
discussed is the treatment of new, developing and planned city areas as 


they relate to University of Alberta student generation. In essence, 
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the earlier student Lag Factor research of this chapter (Ref. 2.2.2.(c)) 
provided the basis upon which TABLE II-22 effectively eliminates 41,300 
anticipated 1981 population from the projection calculations summarized 
on TABLE II-23. This is, of course, quite a substantial population re- 
duction, yet longer term student Lag Factors indicate the subdivisions 
holding the projected 41,300 population will likely not be gener- 
ating substantial numbers of university students by the 1981/1982 
university year. The inherent assumption here, though, is that the 
recent phenomena of higher socio-economic student Lag Factors dropping 
to 1 to 2 years (e.g. in Lansdowne and Rio Terrace, Ref. TABLE II-15) 
will not occur in thepforecast idecade... lf at did occur potentially 
more university students would be generated, assuming the accuracy of 
the population projections. The effective deletion of 41,300 population 
for university planning purposes may be viewed as a conservative measure 
which helps compensate for possible problems city planners have in 


forecasting city growth. 


Regarding income and population, an anticipated continuance of 
two decades prosperity in Alberta is an inherent assumption in the 


population projections used. This will be discussed in due course. 


Another critical element in the City of Edmonton University of 
Alberta student projections to 1981/1982, is the so called University 
Student Neighbourhood Generation Cycle previously described in detail. 
More specifically,the™ critical ios ttaR Of this*réesearch GSenot thevfact 
that actual semi-logarithmic plots, of city census tract populations and 
university students to 1971, sort out into five quite readily identi- 


fiable groups. Neither is the fact that the current and past university 
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S0clal indices are known, the critical aspect.. Rather, the critical 

aspect is the predictive aging of city planning tracts, or advancing 

the University Student Neighbourhood Generation Cycle, complete with 

then supplying the appropriate university social indices. In this re- 
gard, having seen what has happened to the planning tracts respecting 
population and university student generation, from 1956 to present and 
into 1981 via a reputable population projection, in fact adds confidence 


and good insight into the cycling process. 


In this regard a look at the Family Life Cycle (25) and. the 
Neighbourhood Residential Development Cycle (31) will be helpful. The 
Salient features of these two cycles plus the University Student 
Neighbourhood Generation Cycle are summarized on TABLE II-24 with each 
phase or stage having been placed opposite the relevant phase or stage 


of adjacent .cycles. 


The Family Life Cycle (25),in essence, says the following re- 
specting the situation at hand. Generally, young people start off the 
cycle with marriage, leading to the child bearing phase of their rela- 
tionship generally within a few years. This phase progresses 
until the family is completed in 10 years or less (Glick (25) found 
6 years average) and the experience of all family members at home 
continues. Eventually children grow up and begin to leave home to work, 
go to college, get married, etc., thus entering the children leaving 
home phase which can,on occasion, overlap the proceeding phase. Finally, 
all the children have left home and there then follows a time, possibly 
from 45, or 50, to 70 years of age, when the original married couple 


enjoy changing economic status and the good married life. This period 
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TABLE II-24 


A COMPARISON OF THE UNIVERSITY STUDENT 


NETGHBOURHOOD GENERATION CYCLE TO TWO RELEVANT CYCLES* 


University Student 
Neighbourhood 
Generation Cycle 


Family Life 
Cycle 


Stage 1 Marriage 


Regrowth - Population 
and Students 


Childbearing 


Growth - Population 
and Students 


Stage 2 


Slow Population 
Growth - Students 
Growing 


Stage 3 


Stable Population 
- Students Growing 


Children 


Stage 4 Leaving Home 


Stable Population 
- Students Slow 
Growth 


Dissolution 
of the 
Family 


Stage 5 


Declining Population 
- Students Declining 
or Slow Growth 


* 


source? “Rets,. 255,051. 


Neighbourhood 
Residential 
Development Cycle 


Stage 5 


Renewal 


Stage 1 


New Single-Family 
Subdivisions 


Stage 2 


Apartment 
Development 


Stage 5 


Down-Grading 
Generally Associated 
with Conversion 


Stage 4 


Thinning Out 
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84 
has dramatically lengthened in the past two to three decades. 


Eventually, dissolution of the family occurs through death. 


In terms of the population planning of the study at hand the 
Family Life Cycle (25) is further indicating the following. Marriage 
finds young newlyweds, often university students, situated in city high- 
rise or walk-up apartment neighbourhoods as their space needs etc. are 
minimal. These areas are usually convenient to places of work, with 
access to recreational facilities ''where the action is", and can have 
increasing population density. Child bearing finds married couples with 
additional space and privacy needs, usually satisfied in due course in 
Single family awaits in new peripheral city neighbourhoods where down 
payments on housing are most attractive. These areas are characterized 
by rapid population growth as has been seen in this study. Gradually, 
as the occupancy of a new subdivision is complete, population growth 
moderates, and as child bearing is completed, population stabilizes. 
University student generation, of course, starts 18 to 20 years after 
marriage, which puts it no more than 7 years after occupancy of new 
Edmonton neighbourhoods (Ref. FIGURE 2.9). Quite obviously, even as 
population growth in neighbourhoods comes into stability, children 
already born progress on up and through the university system. Gradually, 
neighbourhoods, and the people therein, age and progress with children 
leaving home, gradually leading into declining population unless the 
neighbourhood accepts suites and conversions and new people. In due 
course, declining population continues as all children grow up and 
leave home, leading to dissolution of the family. Concluding population 
and the Family Life Cycle (25), this is obviously exactly what is going 


on in the University Student Neighbourhood Generation Cycle for the 
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City of Edmonton. 


The Residential Development Cycle (31) dovetails into the pre- 
vious cycles as follows. Stage 5, renewal, characterizes the end of 
deteriorating old housing stock and redevelopment of high-rise and/or 
multiple family dwelling units. Immediately, for Western Canadian cities, 
this implies central city areas where neighbourhoods have had time 
enough to get old. And thus this stage in Edmonton, which is a recent 
phenomena (started 1955 -- Savoy Plaza apartment hotel (58)), has 
occurred close in to the Central Business District and The University of 
Alberta, figuring prominently in the stage 1, regrowth, phase of the Uni- 


versity Student Neighbourhood Generation Cycle. 


Stage 2 of the residential cycle represents the development of 
Single family detached dwelling units or new city neighbourhoods. These, 
generally, are located where serviced land is available at the city's 
edge, aimed at the needs of growing families who need more space and 
privacy, new and improved child raising environments, or increased 
social contact or status. These areas are characterized by rapid 
population growth (child bearing) and generation of many university 


students in due course. 


Stage 2 of the residential cycle is characterized by the devel- 
opment of apartments and/or multiple family dwellings across city areas 
often completing land use. Early old walk-ups found here and there in 
Edmonton are examples as are newer developments like Lord Byron Place or 
Meadowlark Village (58). This adds to the impetus of subdivision popu- 


lation growth and university student generation. 
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Stage 3 of the Residential Cycle sees the gradual downgrading 
of housing stock, often through conversions, renovations, etc. leading to 
increased population density and even crowding, assuming all land use in 
a given residential area continues as residential. This process often 
occurs in older central city neighbourhoods, often being areas that offer 
a foothold to new city arrivals. Here population may be growing or 
Simply stabilizing but may be generating university students often in 


need of this form of upward mobility. 


Stage 4 of the Residential Cycle,which is an advanced phase of 
stage 3, is characterized by shrinkage in size of families and/or 
households, or thinning out. This leads to population decline and often 
neglect for required essential maintenance of housing stock, leading to 


renewal, stage 5. 


In conclusion, the three cycles just discussed are in many re- 
spects different facets of the same overall human life process. The 
residential housing needs of families in the Family Life Cycle are well 
known (32) and the University Student Neighbourhood Generation Cycle 
simply follows the Family Life Cycle. It is prudent to point out that 
the Student Cycle is potentially unique, however, in that students can 
increase in declining neighbourhoods through good economic housing 
potential, and that high-rise apartment redevelopment, say, close to. 
The University of Alberta, does not of itself insure student regrowth. 
In short, evidence exists that close-in luxury apartment developments 
are getting out of student financial reach through other demand. 


Coincidentally, this would imply more commuting. 
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Concluding the critical estimates of the city projection, the 
university social index estimates have been described previously and do 
follow The University Student Neighbourhood Generation Cycle. Growth 
indices carry more confidence than non-growth indices. However, as only 
tao indices (Ref. TABLES II-14 and II-23) exceed recorded index magni- 
tudes, the estimates are felt to be reasonable and the best that can be 
done at this time. New city areas have been duly matched with similar 
socio-economic neighbourhoods, and university social indices were 
applied which recognize age of subdivision (Ref. 2.2.2.(c)) as it 


relates to student generation. 


The last item to be discussed under city projections is the 
income parameter. The analysis showed that university student genera- 
tion increases with family income but that the recent, close in to 
university apartment development living opportunities are distorting 
the parameter and rendering the inherent indices unprojectable. The 
fact of the matter is, however, that the university social indices 
(Ref. TABLE II-23) do in fact capture much the same facts, due to the 
differential student generations of the various neighbourhoods; and 
these indices are suitable for prediction work. Additionally, new 
neighbourhoods have been given suitable socio-economic university social 
indices based upon recorded university experience in Similar 


neighbourhoods. 


The question as to the continued prosperity in Alberta, re- 
flected in university social indices to date,is of great significance. 
In this regard, Seastone (42) has projected increasing family and per 


capita income and, in effect, continued prosperity in Alberta. 
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Generally,this will be good for urban areas but the rural income 
Situation needs surveillance, respecting university student generation, 


as discovered in this study. 


Regarding metropolitan Edmonton itself, Hanson (27) predicts a 


favourable income situation to 1981. 


In view of these predictions, continuing prosperity in Edmonton 
appears indicated such that the projected university student generation 


appears reasonable. 


2.4. Population Projections Concluded and Summary 
for Transportation Planning 

An examination of TABLE II-23 in relation to the city's current 
detailed population projection (60) for 1981 shows that the estimated 
age 15 to 24 proportion of 19.49% is 0.65%, or approximately 460 
university students, high on comparable Metro populations. Additionally, 
the Metropolitan Edmonton population projection (60) in relation to 
census division 11 of TABLE II-17 may be 25,000 people, or approximately 
800 students,high. Thus TABLE II-23,showing 22,141 full-time, day, 
winter session students (projected to 1981/1982), is 1,260 students 
high upon the Metro and Provincial resolution of projected populations 
to 1981/1982. Oddly enough, however, as TABLE II-25 shows, this number 
Of Students 1s very*close to-the mumber required to recognize the 
contribution of 2,301 projected part-time day, winter session students 


to the transportation problem. 


In order that the projected 1981/1982 resident Edmonton students 
appear in a form most useful to transportation planning, the information 


from TABLE II-23 was resummarized on a METS zone basis shown in TABLE 


88 


88 : ai ; 


igiteteme tnebute Yietevinw galtaeye 


g atotieny (TS) oem Sieett sessile let fe rom giti | 
a 7 0 oie 


Pvp * a 
: i Ve i 
ee i 
noxromh?’ ab) Ytireeoty rte utadaes youre? robbery ceed te viv iv at y 


Pa 


ma 
fortes stev tasbute yviieto > beadai (org ert lal stows bosaot 


NTsmee Dos. oblong AO EID Si seek aig 
gain £9. ne po ITOG: 


Sterns ero eds ot nottei sx mt ES-1F Glaay de ncaa ’ 
Ja : 


betemitep ot} gent ewoe [RL Oe (88) tas Si | vokantogog 

Gd? itinerant TO. FAG Si POH BE: Xe soit igor 
(lisdorsipba aot ts iutog ‘ordeM re 10 ‘igi sausture 
Tomei ete it 0a) ipitastors cod th tadoR- nosniaba mastLog 
yYiatemExorg 8 Bae) .2iqoeq Ot, 2o ed sar, ie ~4t ‘yaar te i esate 
exe mit List ort BN ee Riese: suit seen ee | 


scoisetngod oe fic noituboass sivaivent hoa ona 
cease gins enone pie aqant a eR prod stuoas thio A 
ods onitngooet OF | Beippex’ sath ae ot S#6i> ‘ray she 


a ads 5 a ‘tesa cele ows Maatory, ants to sunleve ds 


ie 
oe » pfs! 
M 


- 


SU8AT oi idee ebbraend Wane ataw's aap ised t aew £5-11 ALGAT mort 


ie ae & 
a 


TABLE II-25 
THE UNIVERSITY OF ALBERTA HISTORIC NON-ALBERTAN ENROLMENT* 


AND PART-TIME DAY WINTER SESSION ENROLMENT*** 


Other Total Students 
Canadian 


1958/59 
1959/60 
1960/61 
1961/62 
1962/63 
1963/64 


1964/65 
1965/66 
1966/67 
1967/68 
1968/69 
1969/70 
1970/71 
TOTAL TZ 
1972/76 


PART-TIME DAY WINTER SESSION ENROLMENT** 


Students Students Full-Time 
(actual) (projected) Equivalent 
Students 


1964/65 618 L977 1772 

1965/66 740 1992/73 

1966/67 884 1973/74 

1967/68 926 1974/75 

1969/70 1,002 1975/76 

1970/71 1, 183 1976/77 
1977/78 
1978/79 
1979/80 ESTIMATE: 
1980/81 © 50% of 2,301 
1981/82 or approx. 
1982/83 1,200 


* Projections not shown because of uncertainties as to a basis for 
projections. 


** Least square error projection. 


*** Source: Ref. 36. 
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90 
II-26 (Ref. FIGURES 2.5, 2.6, and 2.7). This was done simply by dis- 
tributing projected students per census tract into the makeup METS 
zones, in relation to the equivalent METS zone student inputs to the 
projections, duly noting the type of student generation cycle growth 
indicated as a general guide. Next,the 4,059 non-resident Edmonton 
Students were distributed by computer to all METS zones using a linear, 
least squares projection method based on their 1966/1967, 1967/1968 and 
1970/1971 METS zone residential living patterns. The projected faculty 
and staff of TABLE II-26 were distributed to METS zones on a similar 
basis subject to a special new neighbourhood treatment described towards 
the end of this section of this report. Thus,in summary, TABLE II-26 
sets out in a transportation planning form, 22,141 full-time, plus full- 
time equivalent of part-time, day,winter session students, and 4,059 
non-resident Edmonton students, to yield the total planning figure of 
26,200 students. More precisely, this is the 25,000 students of 
Academic Plan Number Nine (49), plus 1,200 full-time equivalent students 
representing the projected part-time, daytime students who also contribute 
to the university transportation requirements. Regarding the student 
METS zone distribution method used, the fact that no non-resident 
Students have been assigned to the six new city neighbourhoods is 
considered a negligible error, as typically,the vast majority of these 


students live close in to U. of A. 


At this point in the summary a brief discussion of the future 
post-secondary educational enrolment, situation in Edmonton will have 
merit. In short,when the 26,451 provincial University of Alberta 
students (Ref. TABLE II-20) are combined with an estimated minimum of 


2,500 other Canadian plus foreign students (Ref. TABLE II-25), it yields 
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TABLE II-26 


SUMMARY OF UNIVERSITY OF ALBERTA STUDENTS AND STAFF 


1981/1982 FOR TRANSPORTATION PLANNING 


STUDENTS | STUDENTS 
METS METS 
RESIDENT RESIDENT NON 
one EDMONTON RESIDENTS STAFF ZONE EDMONTON RESIDENTS dois 
20 7 20 || 0870 190 5 67 
12 - - || 08so 130 7 54 
3 ~ - |} 0910 100 9 24 
15 5 10 || 920 149 3 15 
293 23 66 || 930 322 6 84 
74 8 4 || 940 355 4 76 
100 21 18 || 950 0 0 0 
54 4 5 || 960 7 - 4 
72 7 10 |} 1010 451 6 86 
32 6 4 || 1020 258 1 22 
44 4 3 || 1031 136 1 87 
459 5 83 || 1032 91 1 43 
37 7 18 || 1041 131 1 15 
461 5 95 |} 1042 88 1 7 
42 % 5 |} 1110 53 1 24 
34 3 8 || 1120 86 1 33 
368 3 54 |} 1130 25 2 6 
161 16 40 |} 1140 13 1 18 
390 4 131 || 1150 70 2 18 
312 4 97 |) 1160 68 2 56 
164 4 34 || 1170 68 1 4 
112 8 40 || 1310 167 6 35 
134 6 6 |} 1320 105 4 23 
191 6 22 || 1330 106 3 19 
50 1 30 |} 1340 150 3 76 
35 5 3 |} 1410 129 4 13 
55 4 25 |] 1421 112 5 37 
34 1 21 |} 1431 114 5 38 
39 6 10 || 1440 41 5 12 
29 3 16 || 1520 35 2 9 
378 6 35 |} 1540 36 2 6 
415 é 56 || 1550 | 0 0 6 
85 6 3i || 1610 14 3 3 
80 6 9 |} 1620 64 4 6 
70 8 13 |} 1630 97 2 24 
4 é - 
301 16 60 
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TABLE II-26 - (Cont'd.) 


METS STUDENTS STUDENTS 
ZONE RESIDENT NON STAFF RESIDENT NON 
EDMONTON RESIDENTS EDMONTON RESIDENTS 
79 - 11 2530 180 7 
3Z - - 2540 82 6 
49 - 31 2610 97 6 
76 - 18 2620 Lie 9 
105 ~ 27 2630 299 5 
105 a 10 2640 290 9 
93 4 22 2710 88 7 
120 - 27 2720 234 12 
q13 2 119 2730 28 - 
834 190 330 2810 5 1 
270 639 254 2910 38 4 
541 95 216 2920 9 4 
20 14 20 2960 39 5 
91 9 St 3010 146 0 
70 15 28.4 3021 383 - 
663 1912 70 3022 174 = 
120 68 122 3030 97 
325 138 161 3040 95 
324 6 75 3050 144 
374 255 90 Castle 
285 43 118 Downs £52 
200 44 69 West JP 339 
226 53 43 Riverbend 1169 
135 Ze 21 Kaskitayo 304 
89 9 24 Millwoods | 375 
258 13 120 4250 469 
116 5 87 Hermitage 226 
102 dit 31 OTHER 
142 6 a2 COMMUTERS 
132 4 18 North 48 
41 3 5 South 90 
OLS) 5 16 East 69 
138 5 76 West 42 
90 ' 6 24 
126 9 36 TOTAL 
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28,951 potential University of Alberta students. Thus,with U. of A. 
taking only 25,000 full-time day,winter session students from the poten- 
tially available group, a considerable body of students is potentially 
available in 1981/1982 for Alberta colleges and technical schools, with 


no restraint to U. of A.'s academic plan. 


More specifically, the Northern Alberta Institute of Technology 
(NAIT) enrolment was examined carefully with the following results. In 
essence, NAIT has grown to a 4,000 student enrolment level to 1971/1972 
Simultaneously with U. of A. growing to an 18,000 student enrolment 
level, with the former having quite insignificant impact upon the growth 
of the latter. A close examination of NAIT programs shows that only 25% 
of them are potentially competitive with U. of A. programs. When this 
fact is combined with the fact that NAIT enrolment is approximately 80% 
Albertan, it can be seen that,at their projected 1981/1982 level of 
8,000, only 1,600 will be relevant to possible university 
enrolment (i.e. 8,000 x 25% x 80%). And,in actuality, as NAIT grew to 
4,000 with virtually no impact on U. of A. it is reasonable to assume 
the potential effect above will be considerably less than the possible 
maximum of 1,600 students; very likely, it will be less than 800 
students. This, of course, assumes that there will be no major change 


in the kinds of programs offered. 


Grant MacEwan Community College enrolment (50) was given similar 
scrutiny to NAIT with the following results. It would appear at this 
early stage in the development of the college that only 20% to 25% of 
programs offered are in potential competition with U. of A. programs. 


At this point in time the enrolment at the two year old institution is 
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roughly 1,000 (1972/1973) with very little impact on U. of A. programs 
to date. As the enrolment projection of the college to 1981/1982 is 
5,000, only 1,250 students at a ae eae be relevant to U. of A. 
(5,000 x 25%), assuming no major change in the types of programs 
offered. Interestingly enough, APPENDIX I, showing enrolment of all 
colleges in Alberta, depicts Mount Royal College in Calgary at less than 
2,500 enrolment. In view of the fact this college is very old and 
reputable and located in an urban area comparable to Edmonton, the 
unpublished Grant MacEwan Community College enrolment projection must 


immediately be suspect as high. 


In conclusion, therefore, the university student enrolment pro- 
jections of this chapter show sufficient latitude so as not to be 
adversely affected by other Edmonton post-secondary educational insti- 
tutions to 1981/1982, notwithstanding the earlier assumption regarding 


Athabasca University. 


The final item in the overall University of Alberta population 
projection for transportation planning was to determine the number of 
faculty and staff required and their neighbourhood distributions 


throughout the city. 


First, from Academic Planning Report No. 9 (49) complete with 
addendums, a recent estimate of teaching faculty requirements was 
obtained. The estimate is, of course, based on a computer analysis 
matching weekly student hours of projected teaching workloads with 
teaching and support faculty required to conduct the work. The possi- 
bility of changing academic programs or other circumstances does exist, 


however, such that the staff estimate should be viewed simply as a 
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95 
number with which to do transportation planning. Next, from a comparison 
of the projected academic staff requirements to the actual 1970/1971 
comparable payroll record, the growth ratio was obtained which was used 
to scale up recorded 1970/1971 non-academic staff accordingly. Note 
that a probable over-estimate of the non-academic staff will be used to 
account for the transportation input of many campus visitors not other- 
wise accounted for. Summaries of the entire staff estimation details 


may be viewed in APPENDIX I. 


The last step was to obtain the 1981/1982 city distributions of 
projected faculty and staff which was done as follows. First, in direct 
proportion to the projected population of the six new and planned 
(7318, 29, 59,.-43))°66) city growth areas. (Ref... FIGURE 2.12), in relation 
SO che, total, city population: (Ref. FIGURE 2.12), ‘faculty and staff were 
assigned accordingly. This assignment was restrained to the extent of 
previous university experience on broad geographic choice of living 
area by staff. Thus,the appropriate total staff increment involved was 
redistributed favouring the south and west of the City of Edmonton. 
Next, the remainder of the staff .(8,179 - 1,605 = 6,574) were then dis- 
tributed proportionately amongst existing metro neighbourhoods and/or 
METS zones based on the experience of previous staff transportation 
studies (1, 2, 34). TABLE II-26 summarizes all staff according to the 


above assignment to METS zones. 


This, therefore, concludes population forecasting for The Univer- 
sity of Alberta to 1981/1982, performed for Transportation Planning 
purposes to follow. Please note that a possible liberal approach to the 


part-time student transportation contribution, and also to having no 
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basis to effect some economics of scale to non-academic staff, will be 
justified as the peak hour contribution of campus visitors to the 


transportation problem. 
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CHAPTER III 
MODE SPLIT ANALYSES 


Sub General 

This chapter of the report deals with an investigation into past 
and recent use of the various U. of A. transportation modes: bus, car, 
walk, etc., by students, faculty and staff. (Henceforth called students 
and staff unless otherwise noted.) The purpose of this element of the 
Study is to develop a scientific explanation of mode choice conducive to 


then predicting such an element in the future. 


This portion of the study is thus based on past university 
transportation Studies being student questionnaire survey of 1965/1966, 
1966/1967, 1967/1968 and 1970/1971 conducted at autumn registration each 
year; and staff transportation questionnaire surveys of 1965/1966, 
1966/1967, 1970/1971 conducted in late autumn each year via paycheck 
mail out distribution. In these years the necessary transportation 
questions were asked and received (Ref. APPENDIX II), and made immedi- 
ately useable via key punching and computer compilation of the 
appropriate data. Note that the Metropolitan Edmonton Transportation 
Zones (22) (METS zones) are used as the basis of geographic analysis 


and reporting in the Metropolitan Edmonton area (Ref. FIGURE 2.6). 
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3.2. Travel Time Zones and Mode Split 


From the 1970/1971 student and staff transportation question- 
naires (Ref. APPENDIX II) average weekday travel times to The University 
of Alberta from all METS zones were calculated. These times are for use 
of both the bus and car modes of travel and are interpreted as portal to 
portal travel times utilizing each mode. The times were summarized for 
the city by METS zones_on TABLE III-1 as was the travel time ratio, 
which is defined as the quotient of public transit travel time (bus) 
over,automobile travel time. The reader will note that there are a few 
zones in TABLE III-1 for which no travel times are given. This is 
caused by insufficient questionnaire response from a given METS zone to 
obtain a reliable average travel time value. In later analysis 


appropriate travel times were inferred from adjacent zones. 


With regard to the quality of the travel times in question a 
comment is in order. First it would be appropriate to point out that 
the travel time responses represent a melding together of actual plus 
perceived home to work (residence to campus) travel times. This is so 
because users of all modes were asked to respond to both bus and car 
travel times even if one mode or the other were used only very infre- 
quently. Perhaps it is prudent to point out here that in many respects 
perceived travel times have as much to do as actual travel times in 
influencing people's choice of travel modes where a choice exists. 
Nevertheless the comparison of the overall average travel time responses 
of students and staff indicates close agreement as follows. For public 
transit (bus) the average portal to portal travel time for students was 
44.3 minutes compared to staff at 45.6 minutes. Whereas car travel 


times averaged 19.1 minutes for students and 16.6 minutes for staff, 
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TABLE III-1 


THE UNIVERSITY OF ALBERTA STUDENT AND STAFF 
1970/1971 HOME TO WORK TRAVEL TIMES (in minutes) 
AND TRAVEL TIME RATIOS BY METS ZONES 
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Travel 
Time 
Ratio 

2.66 

1.97 

2.00 

1.82 

2.01 

2.05 

2.42 

23D 

2.29 

ZeaL9 

2.05 

Be ie7/ 

Gsys 

2.43 

PLAT /S 

2.71 

1.93 

213 

Ae, P28} 

2.10 

2.47 

2 lige 13.7 1.99 2 4 

20.4 10. 2- 2.00 1.64 

252 12.8- 1.97 2.62 

23.8 12.8- 1.86 Sar2 

239 14.0- Dore 3.19 
39.7- 16.6 2.39 
45.5 DLT fes72 2.65 
29.6- 15.6- 1.90 

29.4- 16.5=- 1.78 2.01 
So 18,2- 1.75 
37. 8- 20.4 1.85 
46.2 Papdest 2.09 
42.4 18.3- Dace 
49.7 20.6 2.41 
PSL 


- Exceptionally good agreement between student and staff travel time 
estimates. 
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based on over 20,000 transportation questionnaire responses. However 
in the case of automobile travel times we can observe that generally 
faculty and staff live in the various established neighbourhoods of 
Edmonton proper, with greatest numbers in the south and west even 
Priacont to the campus, whereas many students tend to live further out 
in all directions and commute longer distances to The University of 
Alberta. The comparison of student and staff average travel times for 
bus and car for all the METS zones of Metropolitan Edmonton proved that 
generally there was reasonable to good agreement amongst the several 
Peep oneee. Thus suffice to say at this point, student and staff travel 
times appear to be entirely suitable for campus transportation planning 
purposes. The dataystability section, (Ref..5..6.2) of this chapter will 


develop this? mat¢er \further. 


Having obtained the necessary travel times as described above 
ene oe step in the analysis was to develop the 1970/1971 university, 
home to work travel time zones throughout the city upon which to base 
the first mode split analysis. The travel time zones are shown on 
FIGURES 3.1 and 3.2 along with the comparable 1966 information, and the 
summary of historic mode split on the 1970/1971 public transit travel 
time basis is shown in TABLES III-2 and III-3 for students and staff. 
Additionally the findings of Associated Engineering Services Ltd. (1) 
(note: name abbreviated to Associated) of 1966 on travel times are also 
included in APPENDIX II for the purpose of informative discussion to 
follow, as to the evolution of travel times and mode split from 1965/1966 


to 1970/1971. 


Regarding the student and staff mode splits (Ref. TABLES III-2 


and III-3) performed on the basis of the 1970/1971 transit travel time 
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THE UNIVERSITY OF ALBERTA 1966 AND 1970/1971 
PORTAL TO PORTAL AUTOMOBILE TRAVEL TIME ZONES 
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FIGURE 3.2. THE UNIVERSITY OF ALBERTA 1966 AND 1970/1971 PORTAL TO 
PORTAL PUBLIC TRANSIT TRAVEL TIME ZONES 
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TABLE III-2 


THE UNIVERSITY OF ALBERTA STUDENT MODE SPLITS 
BY 1970/1971 PORTAL TO PORTAL 


TRANSIT TRAVEL TIME ZONES 


oe Residence to Campus Transit Travel Times (Minutes) 
Travel Mode | Year < 20 20-30 30-40 40-50 50-60 60-70 770 TotaL | 


Auto Driver 32.0 
OLS 
27 oA. 
26.7 
Car Pool 6.8 
6.1 
6.6 
ee) 
Drop Off N/A N/A 
7.4 Pe 
2.8 5.5 
8.7 4.4 
26,1 2059 
292 24.6 | 
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TABLE III-3 


THE UNIVERSITY OF ALBERTA STAFF MODE SPLITS 
BY 1970/1971 PORTAL TO PORTAL 


TRANSIT TRAVEL TIME ZONES 


Residence to Campus Travel Times (Minutes) 
Travel Mode} Year < 20 20-30 30-40 | 40-50 | 50-60 ; 60-70 | >70 
Auto Driver é 73.6 Few TG 75.9 
) 65.2 65.6 68.8 79.0 
48.5 60.9 63.2 Pi serps 
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zones (Ref. FIGURE 3.2), the following observations can be made. For 
students and staff three of the six modes shown being auto driver, bus, 
and walk are the modes used most predominantly at all times in the past. 
Car pool which represents higher utilization of campus bound vehicles, 
passenger drop-off, and the mode other, being bicycle, hitchhiking, etc., 
are in fact the minor modes in use. Passenger drop-off is a mode which 
relates to vehicles often bound for downtown or elsewhere dropping off 


people while passing the university area. 


With regard to student mode split, TABLE III-2 shows that for a 
travel time of less than 20 minutes walk has increased from 81.7% in 
1965/1966 to 87.4% in 1970/1971 which, in keeping with the higher 
enrolment (Ref. TABLE II-1), has greatly increased the density of 
student walkers generally within one and one half miles of The University 
of Alberta. This increase in walk has occurred commensurate with a 
decreased percentage share use of the auto driver mode which dropped from 
12.0% in 1965/1966 to 4.5% in 1970/1971 while bus use stayed almost 
constant. Upon further examination of TABLE III-2 for travel time zones 
at increasing travel time or distance from The University of Alberta, it 
is evident that the major change in student mode use has been a shift 
from the auto driver mode to bus use from 1965/1966 to 1970/1971. This 
increase in bus use has been extensive and important to students and The 
University of Alberta. Still use of auto driver is greater for transit 
travel times of 60 minutes or more, at which time public transit use by 
students incurs a sharp drop. These areas of the City of Edmonton are 
shown on FIGURE 3.2. In the case of both the bus and car modes absolute 
numbers of student users has increased due to increased university 


enrolment. Concluding student mode use observations the percentage 
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Share of car pooling has declined slightly as has passenger drop-off 


while the use of the travel mode other has increased. 


Turning now to TABLE III-3 showing staff travel mode use, a 
similar pattern to student mode use has occurred in the less than 20 
minute travel time zone as the auto driver mode use has declined from 
33.7% in 1965/1966, to 20.4% in 1970/1971, while walk mode use has gone 
up from 58.1% in 1965/1966 to 67.0% in 1970/1971, with bus use re- 
maining relatively stable. For travel times zones at increasing dis- 
tance irom ihe University of Alberta Staif percentage use of the auto 
driver mode has declined while use of bus has generally increased. As 
for students, staff bus use falls off sharply for a portal to portal 
transit travel times exceeding 60 minutes. These areas are shown on 
PAGURE 5.2. in the: greater than 70 Minute travel Cime zone auco driver 
percentage use has increased in five years. Staff use of car pool, 
unlike student use, has increased dramatically from 2.4% to 7.5% from 
1965/1966 to 1970/1971, whereas passenger drop-off has declined 
(Ref. TABLE III-3). Also the travel time or distance range of use of 
the mode other has increased in keeping with an overall percentage share 
increase of 1% in five years. In summary recent student and staff 
changes in mode use, which will subsequently be related to the variables 
parking supply and bus service, are of great significance in the appre- 
ciation of mode use trends relevant to any predictions. Because uni- 
versity student enrolment and staff have greatly increased from 1965/ 
1966 to 1970/1971, declines in percentage use of a given mode does not 


necessarily result in lesser absolute numbers of users. 
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Commensurate with observed changes in travel mode use there has 
been significant change in travel times to The University of Alberta in 
five years. To facilitate observations in this regard it was first 
necessary to equate the Associated (1) travel time basis with the basis 
of the 1970/1971 portal to portal travel time observations for an 
equitable comparison. In essence, to Associated's (1) auto travel 
times must be added walking, garage opening, walk to campus building, 
efcrh timel to bringowt, up) tos ayportalsto! portal’ travel time, asthe 
time they measured was time recorded driving away from campus in all 
directions in peak hours only. This time has been estimated at roughly 
four minutes and/or one third mile assuming this kind of time is worth 
five miles per hour. Thus when Associated's auto travel time rings 
(Ref. APPENDIX II) are all moved one third mile closer into University 
of Alberta they can then be compared to the equivalent 1970/1971 auto 
travel time rings as shown on FIGURE III-1. Such a comparison imme- 
diately shows that in general auto travel time has worsened in five 
years which is due to increased vehicular densities and traffic delays 


in Edmonton, more pedestrians, etc. Also FIGURE III-1 shows how- 


ever, that the advent of the new Quesnell Bridge in west Edmonton repre- 


sents an exception to a worsening travel time situation, as the 20 
minute auto travel ring has been extended out further into southwest 
Edmonton. Oddly enough auto travel time to The University of Alberta 
via the Central Business District has shown slight improvement in five 
years possibly due to better roadways and signalization, and some 
decentralization or staggering of home to work auto congestion from 


this area. 
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Regarding public transit (bus) travel times Associated (1) used 
published transit schedule times from all city points to The University 
of Alberta, plus a flat 5 minutes where transfer was necessary. 

Thus to bring their time up to a portal to portal travel time it is 
Meese aty, to add time for walking to and from bus stops, and waiting for 
the bus time. This time has been estimated at roughly 9 minutes on the 
average and/or three quarters of a mile assuming this kind of time is 
worth 5 miles per hour. Thus when Associated's transit travel time rings 
(Ref. APPENDIX II) are all moved three duarcvers Of sa.mile closer in, to 
The University of Alberta, generally along bus route corridors of 
1965/1966, they can be compared on an equal footing with the 1970/1971 
transit travel times (Ref. FIGURE 3.2) to observe changes. In effect 
such a comparison shows, as for auto, that portal to portal transit 
travel times have worsened considerably from 1965/1966 to 1970/1971, 
again due to increased peak hour vehicular densities, delays, and in- 
creased walking to stop distances. Also FIGURE 3.2 shows that the 20 
minute 1970/1971 portal to portal transit travel time ring is confined 
exclusively to the south side of Edmonton, and that as of 1970/1971 
(prior to the new Quesnell bus U4 (11)) the Quesnell Bridge had not 
improved on travel time to west Edmonton. It can be observed in general 
that 1970/1971 transit travel times further from The University of 
Alberta are significantly greater than in 1965/1966 most noticeably in 
northeast Edmonton. In conclusion it is evident throughout this travel 
time comparison that the 1970/1971 transportation questionnaire re- 
sponses of over 20,000 university students and staff provide far greater 
and better travel time details than previously available; thus facili- 


tating excellent insight into the problems associated with current 
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portal to portal bus and car travel times in the City of Edmonton. The 
observed changes in travel times and mode split recorded over five years 


will be of benefit in predicting any future transportation situation. 


3.3. Travel Time Ratio 

University travel mode split done on the previous basis is use- 
ful in that it provides an overview of absolute outlays of portal to 
portal bus and car travel times in the Metropolitan Edmonton area. 
Additionally it presents a clear view of trends in mode use in relation 


to travel time changes. 


For the more rigorous demands of a prediction model, however, it 
is necessary to develop reproducible mode split relationships usually 
done graphically, and thus travel time ratio was first tried (29, 30). 
As mentioned in connection with the travel time ratios presented in 
TABLE.IIt-1,.it is derived as the quotient of bus.travel time over car 
travel time, and as such recognizes that the ten minutes between 10 and 
20 minutes travel time outlay (for example) carries a higher utility 
than the 10 minutes between, say 50 and 60 minutes travel time outlay 
(29). This is facilitated by a direct comparison of travel time ratios 
and not travel time of one mode isolated from that of another available 


from a given origin zone. 


To try the travel time ratio method of mode split determinations 
on the university transportation situation first the travel time ratios 
of TABLE III-1 were summarized as shown on FIGURE 3.3 for all METS zones 
in the city. Additionally the two nad oF satellite communities of St. 
Albert and Sherwood Park (Ref. FIGURE 2.8) were included, thus making it 


a Metropolitan Edmonton study in a limited sense. Then on the basis of 
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a summary of the METS zones falling into each travel time ratio zone, a 
mode split take-off from university origin - destination transportation 
Studies was performed for students, in 1970/1971 and 1967/1968 and staff 
1970/1971. And finally on the basis of this form of mode split determi- 
cee the three graphs (Ref. FIGURE 3.4) which follow were prepared to 


see if a reliable modal split relationship existed. 


Upon viewing the graphical results several key points in the re- 
search immediately became evident. First although the travel time ratio 
method works well in the case of the student mode split (percent by 
transit) in 1967/1968 and 1970/1971, it is evident that the curves are 
Significantly different from those associated with many central business 
district studies. This point immediately led to the realization that 
subsequent work must of necessity more fully recognize threer-(bus, car, 
walk) and not the usual two (bus and car) travel modes. Secondly upon 
due examination of the travel time ratio curves for staff, 1970/1971 it 
is evident that no good reproducible relationship exists. This appears 
to be due to the presence of a third major mode (walking), and the 
equality of the utility of travel time for walk, car and bus due to the 
closeness of substantial staff neighbourhoods to the campus. In short 
one can walk to campus from Windsor Park (Ref. FIGURE 3.5) or bus to 
campus from the 105 Street and 97 Avenue, north side high-rise apartment 
area, as quickly or more quickly than one can drive a car, park, and 
walk to work. This situation which is very healthy in many respects, 


unfortunately doesn't suit the travel time ratio method. 


The third and concluding point, therefore is that in lieu of the 
points above it appears that it is not worthwhile to pursue the travel 


time ratio method any further. 
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3.4. University Walking Study 


As a result of research findings in the development of the 
travel time ratio curves, it became evident that the walking mode would 
have to be handled comparable to car and bus investigations complete 
with travel times. As such and because walk travel times had never been 
recorded, a walking study was designed as shown on FIGURE 3.5, after due 
examination of major METS zone origins of the mode. Further subject 
walking study was performed by the researcher August 6, 1972 by walking 
at a comparable speed to those younger individuals along the route 
(estimated at 3.0 m.p.h.) keeping generally to sidewalks, avoiding jay- 
walking, and obeying traffic signals. To a reasonable degree, the 
Slightly slower pace of walking used was made to simulate university 
winter session walking conditions. The two exceptions to legal walking 
on Sidewalks were, that at the northwest end of the High Level Bridge a 
short-cut was taken across the open field as students and staff do walk. 
Similarly at the south end of the bridge the short-cut across the tracks 
by trail up to 90 Avenue was used. Also in the area of The University 
of Alberta housing demolition a short-cut across a temporary parking 
lot to 112 Street and 89 Avenue was taken. A major assumption to the 
walking study was that all north side walkers gain access to The Uni- 
versity of Alberta via the High Level Bridge. By way of many years of 
observations this assumption would appear to be quite a safe assumption 
as the vast majority of north side Edmonton, campus bound walkers do in 
fact use the High Level Bridge, which eliminates the need to climb 


Saskatchewan River valley hills (i.e. saves travel time). 


As the various walks progressed the time at each corner of the 


route was duly recorded so that travel times to all relevant METS zones 
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THE UNIVERSITY OF ALBERTA CAMPUS WALKING ZONE 
AND WALKING STUDY 
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could be calculated. The assumption was made that walking travel times 
should be reckoned from METS zone centroids (assuming uniform geographic 
distribution of university populations), and all times were measured to 
the second floor Central Academic Building elevators. The last detail 
iy3 Ae to the study to in fact bring walking times up to a portal to 
portal walking time, was to add appropriate time for a person to travel 
from his door down and out of a building to the street where the walking 
study times have been measured from. This additional time was measured 
as one minute fifteen seconds for high-rise apartment areas, forty-five 
seconds for walk-up apartment areas and thirty seconds for predominantly 
Single family dwelling type neighbourhoods. Observed and calculated 
walking times are recorded on TABLE III-4, note that some rounding up 
and down of times was performed in keeping with the desired degree of 


accuracy. 


3.5. Travel Time Difference 

With the research experience gained from the travel time ratio 
method and having supplemented travel time data with the necessary 
campus oriented walking times, it was then feasible to proceed to 
explore the merits of the Travel Time Difference method for analytical 
mode split presentation. In this case portal to portal travel time 
differences were taken as the difference of bus minus car, and walk 
minus car travel time, thus having portal to portal car travel time as 
the unit of common time determination amongst the three major modes. 
TABLES III-4 and III-5 summarize walking-car, and bus-car travel time 
differences which cover all city METS zones (plus St. Albert and 


Sherwood Park) in the latter case, but only METS zones (Ref. FIGURE 2.6) 
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TABLE III-4 


THE UNIVERSITY OF ALBERTA STUDENT AND STAFF 1970/1971 WALK MINUS CAR 
PORTAL TO PORTAL TRAVEL TIME DIFFERENCES (in minutes) BY METS ZONE 
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TABLE III-5 


THE UNIVERSITY OF ALBERTA STUDENT AND STAFF 
1970/1971 BUS MINUS CAR PORTAL TO PORTAL TRAVEL 


TIME DIFFERENCES (in minutes) BY METS ZONES 


BUS TRAVEL 
TRAVEL TIME 
TIME DIFFERENCE 


TRAVEL 
TIME 
DIFFERENCE 


29.4 
17.8 
19.8 
34.4 
34.6 
45.5 
47.5 


56.3 
42.7 
42.2 
50.6 
54.6 
44.2 
54.1 
33.7 
39.7 
24.0 
25.2 
39.0 
44.3 
41.0 
54.2 
38.3 
25.0 
45.4 
41.8 
40.7 
40.2 
37.8 
hE Ie | 
41.9 
34.3 
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TABLE III-5 - (Cont'd.) 


TRAVEL TRAVEL 
TIME TIME 
DIFFERENCE DIFFERENCE 


e ° ° e ° 
e e ° e 


WW OWWOWRD © 
PmONe 
PUNY AHAUNUWOGD 
e 


PON UOKH CONN & 


5 
0 
6 
4 
4 
9 
8 
6 
6 
9 


ot 


ht he et 
oS 0 pe 8. 68 eo 


WNFLOWOrN OW 


NOOWUrPWORNY 


es) 


GEL 


pe i net 


JBVAR 


1 Pere AP SEER se oT a rw aR We 


AAC 
oN 
p od 
aeRe& 
i. 92 
442s 


PA ee) GPO PS a he eT oe CS 
ad, Se. 4) eee | : 

“ 

ie] 


et 
Ps 
i wm 


. 
revit? , 


Orin ae 


ee ee en eC —— ee 


ih 


od 


mm Gy 
ae 


‘ 
“w 


99 


ee oe Oe ok 


: 


vw ¥ i ooh bp 
Mey eae 
7 ‘1 ge vl i: By; 7 
e "| ks eee } a: 
j = rom ‘t i 
oe 2) al 
1% ie 5 i 
- Rha rN Ek 
dayt\ i i} Cane 
A mm nV . 
| f ; tty 
J : Ba | i) 
i 1 edt 
' nt f 
j Mh i 


{.b'4n0o) 


te, 


Yr ee een a ey 


# 


CSS SHABER  ® 


oe aT 


“ 


om Bee Oe me fe, 


hss 


mm 
¢ 
ut ¥ 
Fe came hetta ACnt A R—  c  t 
° fe me = lA 
7 " ip : ’ 
is sa J J ' 
Ps oe - 


a © 
2 arn 


a, 


Sci gd ode ol 
Es 


120 


relevant to significant amounts of campus walking in the former case. 

As will be noted in TABLE III-5, occasional METS zones recorded an in- 
sufficient number of responses from students and staff surveyed to 
arrive at a travel time difference. Thus when necessary in the analysis 
the necessary travel time differences were inferred from appropriate 


adjacent METS zones. 


Next on the basis of similar walk-car, and bus-car travel time 
differences, METS zones were grouped into categories as shown on FIGURE 
3.6 and TABLE III-6. Then based on this summary of travel time dif- 
ference zones, a mode split take-off from university origins destination 
transportation studies (1, 2, 34) was performed, for students in 1967/ 


1968 and 1970/1971 and staff in 1966/1967 and 1970/1971. 


These particular years were selected as they represent the years 
of most accurate and complete data available, to adequately show the re- 
quired mode split relationships. Finally mode split take-offs were 
summarized and percentages of mode use were calculated, for the purpose 
of plotting graphical travel time difference mode split relationships 


(Ref. ABPENDIXeITI). 


Regarding the bus minus car mode split take-offs, the less 
than ten minute travel time difference zones were not given mode split 
values, as the relevant METS zones are all heavily walk oriented, thus 
yielding misleading bus minus car travel time mode splits. Moving 
outward from the campus the 10 to 15 minute bus minus car, travel time 
difference zone, had sufficient numbers of METS zones falling outside 
the campus walking zone, to use in SuNEHITI the true bus-car mode 


Split. These METS zones are indicated on TABLE III-6. 
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FIGURE 3.6. THE UNIVERSITY OF ALBERTA 1970/1971 BUS MINUS CAR 
PORTAL TO PORTAL TRAVEL TIME DIFFERENCE ZONES 
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TABLE III-6 
SUMMARY OF METS ZONES BY 1970/1971 U. OF A. 
TRAVEL TIME DIFFERENCE CATEGORIES 


A. Walk Minus Car Travel Time Difference Zones 


Less Greater 
Than 10 LO VtOwe oo iS COr20 | 20. tOn2S 925,00 60150700 So. . Than’ 55 
Minutes Minutes 

2010 0060 0050 0320 0330 0340 All 

2020 0310 70070 2110 2410 2340 Other 

2210 2310 2230 2350 City 

2220 Z520 zones 


EN 


B. Bus Minus Car Travel Time Difference Zones 
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At this stage in the analysis quick handplots of the above mode 
split relationships were tried which showed clearly that a good graphical 
relationship had been found for both student and staff mode split, unlike 
the results of the previous staff travel time ratio curves. It was then 
Poe anic to proceed with a computer analysis to arrive at the curves of 
best fit in explanation of recent student and staff mode splits. Thus, 
second, third, and fourth degree polynomial and exponential functions 
were tried from which the most accurate curves were selected to repre- 


sent mode split relationships. 


In_this regard, in the first round of curve analysis, results 
proved that the polynomial family of curves most accurately represent 
the student and staff travel time difference mode split relationships. 
The summaries of the sum of the square errors of curves analyzed 
(Ref. APPENDIX II) depicts significant improvements in going from 
second to third degree polynomial curves. FIGURES 3.7 to 3.11 which 
follow show the third degree polynomial plots of the student and staff 
travel time difference mode split relationships. These curves reflect 
all beneficial changes discussed in due course in this section of the 
report. The slight improvement in sum of square errors in further 
going to fourth degree polynomials is not justified because the first, 
or A term, in the equations becomes very small and less meaningful. 
Additionally the necessary equation of the line is one term more 
complicated. In every case exponential curves are not only less 
accurate (Ref. APPENDIX II), but are less consistently accurate between 
degrees of curves in mode split curve representations. On walk minus 
car mode split curves, exponential approximations had to be constrained 


to 100% on the ordinate which caused inaccuracies. The first round of 
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FIGURE 3.8. THE UNIVERSITY OF ALBERTA 1970/1971 FACULTY AND STAFF 
100% EMPLOYMENT TRANSPORTATION MODE SPLITS 
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FIGURE. 3.9. THE UNIVERSITY OF-ALBERTA 1970/1971 FACULTY AND 
STAFF TRANSPORTATION MODE SPLITS 
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FIGURE 3.10. THE UNIVERSITY OF ALBERTA 1967/1968 STUDENT 
TRANSPORTATION MODE SPLITS 
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FIGURE 3.11. THE UNIVERSITY OF ALBERTA 1966/1967 FACULTY AND 
STAFF TRANSPORTATION MODE SPLITS 
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curve analyses ended therefore accepting third degree polynomial curves 


as most accurate for mode split determinations. 


At this point in the development of the required curves, it was 
decided to perform sensitivity analysis on the polynomial family of 
curves, to ensure the best quality curves were being obtained. After 
due consideration of what this should best mean for the task at hand, it 
was further decided that the first plotted curve points, or mode splits 
for small travel time differences, are far more relevant to sensitivity 
analysis than points elsewhere in the curves. This is so because the 
density of U. of A. students is greatest closest to the campus where, 
concomitantly mode split percent estimates carry the greatest impact on 


transportation planning. 


The first step in performing the sensitivity analysis therefore, 
was to examine the bus minus car first, or less than 10 minute travel 
time difference peas which falls under the Saves and city land area 
of influence of the walk minus car mode splits for students and staff. 
An examination of this point complete with the METS zone basis thereof 
showed that a misleading indication of bus mode split for small travel 
time differences was obtained, particularly erroneous for the student 
mode split curves. In effect a bus mode split in METS zones adjacent 
to the campus, in the predominant walking area, is simply not relevant 
and would only tend to propagate a false mode split down the curve 
developed. Such a curve would lead to very inaccurate bus mode split 
results in the future, as small travel time differences spread to METS 
zones increasingly farther out from the campus. Thus the sensitivity 


analysis of the bus minus car mode split curves strongly suggested 
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excluding values for the less than ten minute travel time difference: 


points, which was done. 


Proceeding with the bus minus car sensitivity analysis, it was 
possible to isolate a sufficient number of METS zones outside the 
campus walking zone, in the 10 to 15 minute travel time difference zone, 
to obtain an accurate bus mode split value. As such this second plotted 
point is too great in importance to curve value, and range or breadth, 


to drop it in a sensitivity analysis and it was thus retained. 


Regarding the walk minus car travel time difference mode split 
curves, all polynomial curves were again plotted by computer omitting 
the less than 10 minute point. The results of this analysis indicated 
minor improvement in the sum of the square errors (Ref. APPENDIX II). - 
However, closer examination of the curve results and the basis of the 


first plotted point indicates no significant improvement as follows. 


First, regarding all polynomial walk minus car mode split 
curves, a close examination of the third plotted, or seventeen and one 
half minute point, indicated quite conclusively an anomalous situation 
unique pede study. In essence METS zones 0050 and 0070 (Ref. FIGURE 
3.5) representing this walk minus car mode split point, are two zones 
across the river from the U. of A. serviced by exceptionally good bus 
service. Additionally, as the two zones are located substantially in 
the Saskatchewan River valley, at a lower elevation than the university, 
walking is greatly curtailed because hill climbing is involved, which 
immediately gives a big travel time and convenience advantage over to 
bus. Thus, the actual walk minus car mode split curves are unnecessarily 


distorted by an inconsequential walking area. Further, however, again 


Mes 4 


asw si .2bayione qhivixiense 89) auntie ud. at tte gp the s207 
oft sbiemio estes 21am) to edna: dors to tues B osatved oss 

.sros sonatstiib emis lavats suai, a 64-08 one née noe gaia 
bertoig bneose zirlt ove aA . onlevreige: dnt zud ose098 is: 
athsessd io spas Bas sui by wate ot sSnastoged gis 891g ced 3 


.boniazes end? asw oi bets aleydene sae 8 me 3 sb) 


Tilgé sbom sonqtsttib ents levext 289 agit aie oat pr 
giittiono retyuqmos yd berteta sieges SeTSow evan tinbootran Testa 
betestibat efevtans 2eitd Yo e¢iusenr eAT todo otonia OL nei} 2 
(li SIGMHI4A .399) evorte susupe off To apa eae at snomavorgni 
sili to ziged ody Bai etivesr evtag oft Bo aici egos a 


.2uolich 2a toamayorone Yeeortigade on eesasibat itiog bodoiqite 


AAUSTY den} OVOO Bue 0260 wemen beens sanbans a olige ie “eup ag 
esnot owy ote . Skog’ ridge: abot ‘te. aura Asam aids gnitdeess | 
aud boog vilsnoisgooxs vd. lables is to: .0 oda mora Tevis she eet . 


ved 
i 


ft “Lletinet ace Loresn oes aos, ips im 38 seewate abe q ) 
oF tevé tectnavic soneitevaos bas omits f las oe be a ly sicuiians 
uta ott cud? “td 
penoans tin <a badotilb 


.\rdeteyv inet edt merit rorievals ” ry 


dis ixiw peviount at gn tdaetl > Tat ovina 


‘ 


Mbitneecoonmy Sn goveitd $itie baa ee amnhe 


ings’ .rSvewod prsiisivt .2ers’ samniee 


ea 
= 
al i 
ti 
*. ; - 
“fs — rt | 
oe ~ vir ai! "fase | ae i 


1353 
discussing sensitivity analysis, if the third plotted point should be 
omitted as indicated, it throws too much importance on the first 


plotted7pointutowomiet its 


This leads to a very close examination of the whole basis of the 
first, or less than ten minute travel time difference point, for the 
walk minus car mode split. Regarding walking, it was found that the 
less than ten minute travel time difference zone involved METS zones 
2010 (adjacent and southeast of the High Level Bridge), 2020 (Garneau) , 
2210 (U. of A. Campus), and 2220 (Windsor Park) (Ref. FIGURE 3.5); these 
are four extremely important close-in campus walking zones. The analysis 
therefore showed that the first plotted walking point is very accurate 
and thus when omitted in sensitivity analysis, adds a questionable 


result. 


In summary the sensitivity analysis has yielded significant 
qualitative insight into the required mode Bnet carve development. For 
the walk minus car mode split, and third degree polynomial curves, 
retention of the first plotted point is strongly recommended as is 
deletion of the seventeen and one half minute, or third plotted point. 
In this latter case APPENDIX II shows significant improvement in the 
sum of the square errors in this regard. In the case of the bus minus 
car sensitivity analysis, again the third degree polynomial curves pro- 
vide the best analytical representation of the student and staff travel 
time difference mode splits. For all bus minus car mode split curves it 
is recommended that the first plotted point be omitted for reasons 


stated above. 
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At this point another type of sensitivity investigation is 
described, which was performed for the first time, on the 
1970/1971 faculty and staff transportation questionnaire data. In 
essence transportation studies for students have involved receipt of 
Pe eaiisie-s responses from over 94% of all day students, from which 
the 100% mode splits are, in fact, inferred. This is felt to be a safe 
assumption as the 5% to 6% missed are believed to behave similar to the 
94% recorded. In the case of faculty and staff, however, studies in- 
volve analysis of transportation questionnaire responses from only 61% 
to 66% of known employees, a fact ascertained by questionnaire adminis- 
tration control and return success ratios (Ref. APPENDIX II). Thus in 
essence the sensitivity analysis here involved was to rationally infer 
and calculate the 100% staff employment travel time difference mode 
splits from the above information, and the known transportation patterns 
of 60% plus staff. Examination of this analysis shows that the lower 
questionnaire response from non-academic staff at the university 
was in fact resulting in an indicated use of bus of 15.3%, for example, 


rather than the more appropriate real figure of 17.2% (Ref. APPENDIX I1). 


For added accuracy in mode split projections, therefore, FIGURE 
3.8 depicting the 1970/1971, 100% staff employment, transportation 
Situation has been added for reference in CHAPTER IV. APPENDIX II shows 
the basis of these curves. Note that FIGURE 3.9 depicting the 1970/1971 
Stait first run results, prior to questionnaire return Sensitivity 
Studies, has been left in the report for information, being work more 
directly comparable to the 1966/1967 faculty and staff situation 


(Ref. FIGURE 3.11). 
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Examination of FIGURES 3.7 to 3.11 shows that generally the 
walk minus car and bus minus car mode split curves, which are super- 
imposed in each year for clarity, compliment one another for students 
and staff. Thus at low travel time differences and/or closer in to the 
campus , the walk mode split starts off high, and then decreases with 
increasing travel time difference commensurate with a smooth transition 
to increased bus mode split importance. The bus mode splits, which show 
increasing use of bus service towards and beyond the fringe of the 
campus walking zone (Ref. FIGURE 3.5), increases for staff to a travel 
time difference of 22.5 minutes, then gradually declines. For students, 
however, the bus mde plane Starts off very high inside and outside the 
outer fringe of the campus walking zone, followed by a gradual somewhat 
uniform decrease in mode split to a travel time difference of 40 minutes. 
After this point the student bus mode split decreases more rapidly, in- 
curring a sharp drop at the 60 minute point, being a fact somewhat de- 
emphasized in the graphical, travel time difference method. TABLE III-2 
shows the, transit, use drop quite clearly, as at these far points from 
campus car use increases to fulfill the transportation need. Regarding 
the complimentary nature of the travel time difference curves, FIGURES 
357 to. 3-11, it is interesting to note that the trained eye of a trans- 
portation engineer can envisage that a composite curve of the univer- 
sity's two mode splits would generate a curve Similar to the usual 


single mode split curve of many central city areas (Ref. APPENDIX II). 


A final very technical point resulting from the travel time 
difference mode split student and staff curve developments should be 
identified. In essence when either the relevant 1967/1968 and 1970/1971 


student curves, or the 1966/1967 and 1970/1971 staff curves are given an 
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overlay comparison, increased mode splits or positive curve progression 
1s readily identified. In regard to what this means it must first be 
recalled that the mode splits of all years were plotted specifically 
against the travel time differences as recorded for 1970/1971. Thus if 
one were to have had and used, for example, 1967/1968 travel time dif- 
ferences for the 1967/1968 mode splits, a close matching up of the 
1967/1968 and 1970/1971 curves should be anticipated. In this regard 
a rough check of available travel time resources indicated that the 
1967 bus minus car curves would be moved 2 to 3 minutes closer to their 
1970/1971 counterparts if put on a 1967/1968 travel time basis. Both in 
this case and in that of the walk minus car curves however, three to 
five mode split percent unexplainable curve progression will still exist. 
This research project therefore, wishes.to identify this partly unex- 
plained positive curve progression phenomena, which through the limi - 
tations of available research time, will be referred to the recommen- 


dations section of the report. 


Concluding the travel time difference method it is reasonable to 
observe that it successfully represents The University of Alberta expe- 
FIeNnce On recent mode split relationships. Thus HIGURES.]5.7= to 5. i} 


will be valid in the mode split prediction work of the next chapter. 


3.6. Data Staprerrcy 

Since the start of student transportation studies at The Uni- 
versity of Alberta in 1965/1966 (1), there has been a question as to the 
validity of student September registration transportation questionnaire 
responses. ~*In brief, “the question 1s: "are the*students "" living ‘accom- 


modations and transportation patterns firm enough in September to base 
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planning studies on, or are there major changes of address and mode use 


occurring thereafter? 


In the interests of answering the question, a second transpor- 
tation questionnaire was completed by a sample of over 1,200 students in 
ears through March, 1971, following their main first September, 1970 
Pesponse. (Because Of the size of this Sample, the 150 METS zones of the 
original analysis were collapsed on a rational basis into 31 larger 
zones to ensure no less than 15 students (average was 32 students) per 
zone, for reasonable levels of statistical accuracy. Please note 
APPENDIX Il for thetdefinitionjof thesSlelarger zones. Then, #+following 
appropriate computer processing of all data, the two sets of responses 
to the salient questions were compared, the results of which follow for 


both mode use and travel time stability. 


SeO. ly braves Mode Use 

Regarding travel mode use stability, TABLE III-7 shows 
September, 1970, to February-March, 1971, travel mode use shifts by 
students indicating that the main change was a 3.6% drop in bus transit 
use and a 2.5% increase in car pool use. The other minor changes are 
as seen on TABLE III-7. This particular change makes sense as, when 
students begin to mix socially after meeting in September each year, 
more car pools are formed to the loss of transit patronage. Nevertheless 
the question remains, does this just happen or is there a motivating 
force behind it? In this regard TABLE III-8 clearly shows that the 
major tendency to shift away from transit use occurs most predominantly 
in travel time zones of 60 to 70 minutes, on the north side of the City 


of Edmonton, and in travel time zones of 50 to 60 minutes in the south 
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TABLE LETS7 


THE UNIVERSITY OF ALBERTA STUDENT 


TRANSPORTATION MODE USE STABILITY 1970/1971 


SEPTEMBER MARCH MASS MODE USE 
1970 1971 DIFFERENCE SHIFT 
RESPONSE RESPONSE MODE USE PERCENT 


Mean Use 74.924 TSO ALL 

Auto Driver No. 278 297 +576.215 +0. 6%%%* 
Sum 20828.872 _ 21,405.087 
Mean Use 61.703 

Car Pool No. 101 +2506.996 
Sum 6232.003 
Mean Use 57.905 48038 

Drop Off No. 84 105 +179 .970 +0 .2% 
Sum 4864.020 5043.990 


Mean Use 80.957 /sigoeph 
No. 416 410 -3682.102 
Sum 33678.112 29996.010 
Mean Use 87.432 

Walk No. 368 +376.955 
Sum 32174.976 
Mean Use 42.778 

Other No. 52 ~106.004 
Sum 2224.976 2118.972 


100002 .959 99854.989 -147.970* 


*Note: Computing error of 1.48 students as mass difference 
should total 0.00 


*kSample calculation is as follows: 


576.215 
100002.959 + 99854.989) 100% = 0.577 = 0.6% 
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TABLE III-8 


THE UNIVERSITY OF ALBERTA STUDENT BUS AND CAR MODE USE 
STABILITY BY CITY ZONES 1970/1971 


(A comparison of student, September, 1970, and 
March, 1971 transportation questionnaire responses) 


CAR POOL 
SPRING 


TRAVEL TIME ZONE 
FOR MAJOR TRANSIT 
USE DECLINES (min) 


SPRING REMARK 


81.118 
17 


77.0% 
10 


7 75.0 
4 4 
10 78.333 | 69.000 | 80.000} 62.500* 82.5 
6 5 4 8 
ll 72.500 | 56.333* | 69.643] 77.111% | 73.519} 72.417 60-70 
10 TZ 3 18 27 24 
5 4 78.800 | 66.304* | 58.333] 50.800 | 63.611) 72.182 60-70 
25 23 9 10 18 22 
13 85.313} 78.750* | 56.600} 51.667* | 75.867} 75.625 60-70 : 
16 16 5 S 15 16 
14 89.6151 66.250*| 77.50 | 73.000 | 90.0 85.714% 
13 12 4 5 4 7 
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TABLE III-8 - (Cont'd.) 


BUS CAR POOL 
ZONE} FALL | SPRING SPRING 
78.000 | 55.667* fis? 85. Sani 
44.000 | 28.083% 
10 IZ 
100. a lke a 
0.0 
2 
81.866 | 31.667 
3 


53. A 57. a Sie ae 


TRAVEL TIME ZONE 


FOR MAJOR TRANSIT REMARK 
USE DECLINES (min) 
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side. Thus in keeping with the previous mode split analysis findings, 
it is doubly apparent that public transit use from origin to destination 
(U. of A.) becomes relatively unattractive for portal to portal travel 
time outlays exceeding 60 minutes. Additionally, it is evident that 
shifting to car occurs in some close in high-rise and walk-up apartment 
zones where, presumably, students live in closer proximity to other 


students, affording greater car pooling opportunities, etc. 


The mode use stability analysis above was based upon students 
with fixed METS zone origins over the study period. A sitekk was made, 
however, on students who did change their addresses between September 
and December 1970, which indicated that only 6% of a 500 student sample 
changed their city address, of which only 3.6% were of significance to 
transportation planning. In essence, many of those students who moved, 
moved within, or adjacent to, their original METS zone, still remaining 
within their original transportation corridor, and thus not substantially 
affecting transportation planning. Finally there was some evidence that 
the 3.6% might be further reduced if it were possible to control for 
students who moved, simply swapping METS zones and thus possibly 
nullifying the opposing move of another student with respect to 


transportation planning. 


Concluding mode use stability, no such check as above has ever 
been done on university faculty and staff. However, it is evident in 
the research, and thereby assumed, that their moves are very low and of 


an insignificant number to affect transportation planning. 


get nan 
agit bind distraite tébq2 show enol 
aoigenisesh of nigtio goyt 2en teanett 
loved tayteg oF Tetraq rot ovisometan 


sede puebive.et In), iiwnedstbbA, 


a Pe 


THOATTSGS gr-atew rs gee ~ ty a ail shay sei 


eS 
tee 
‘Be. 


5x8. 282 ba ines regio wit te. coaneny toca’ 


e _ htera Seti a) 


etosiwede noge beet; 454 ayodh | ag ntia | tiene oes obo) 8 
shan 28w) doo A .beLtsg ybuge ads avo iui ‘ons | 
eSdnhtqee newts! \sqacoTbbhs went ppacde ‘ofthe tsk abr 4 
aicmee taeobure bec ea YLT... feris bossa thai dod 078 " 
oF voungthinigie ay ster Ror etete iipaite, Spr neon sats 486 fae peas 
acts v0 ae Bis 
sbovert ow gatebute spot Fo ‘tam <SorsRee" al _guinge ta aok: K ogem 
qrintkest Elite ,enos, oF aM iantg ine tkedt . a <a 
“ilsiwmetedue ton aide bak rebitwbe cotta rroqenet et y P ke 


oit4 Lei 


setts oSnehive amoz 264, sreilt viieek’ saatasets 


har; fli 


teve sud svode ea dood: dowe on 
fi tiebive ei 3% one 


140 

S.G42.0— Evavel, lune 

In addition to travel mode use stability, travel time stability 
was checked from student transportation questionnaire responses of 
September, 1970 to March, 1971. In this regard TABLE III-9 summarizes 
recorded mean travel times per zone for bus and car and broadly indi- 
cates good fall to spring travel time agreement. To clarify the use to 
which the additional travel time data was put, two aspects require 
mention. First the March, 1971, questionnaire travel time responses 
from 1,200 students, which in fact should be more seasoned responses, 
still can only be treated as additional responses to be considered at 
par weight with the 20,000 plus student and staff September, 1970, 
response. And secondly, in this second travel time analysis, what we 
are really searching for is either METS zones which change time zones 
and/or time changes sensitive to changes in travel time difference 


ZONES. 


With these travel time sensitivities in mind, a thorough 
analysis of travel time data indicated the following changes. In the 
case of bus travel time, zones 4 and 13 only incurred a change in 
absolute time zone. More specifically, it was found that METS zone 
0330 (of zone 4) changed from 40 to 50 minutes down to the 30 to 40 
minutes portal to portal travel time zone. Also METS zones 1330 and 
1340 (of zone 13) were brought down into the 60 to 70 minute portal to 


portal) travel’ time zone% 


In? the case of “auto travel times, izones~2, 5S, 10,° 12 and 13, 
only, incurred a change in absolute time zones. Specifically, METS 


zones 0110, 0120, 0140 and 0150 (of zone 2) now come down to being 


mk! 


fo. 2eZROqee#>k wivianrape BS ‘2etp’ sovieainl svc 
aes rime @- TL taanr sia lel ‘sae: ant iis staph oe otet ab 
tba vibrots bila <i) tc asd aR ‘snes whi aoa tovact nsen ts 
ox Sau OHI NT itelo OP _ sooo $a rovedt gabiqelor tier be 
ST iso. 4tosqen Oat PIL Ssr sigh suatt foray tanoi? tobe of 
ryanoges: ois [S¥BRTF OTeAN Nok seop aa sith alt sd | 
maser banctnes Sram of biuode top a sloth aie ts 
jrods eoxodasy taqu stb on beteett ad ylmo, 
ONeGl , redmesaee, tiste Sas aareknssie auby 000,05: or% eye ns 
oy teiw  geexylens omit Lovet) Seogee Shae ak ¢xEbaodee brA: he : 
esnos anti ogneds dpidw asia 2tamredirite. af) xe gridorse2, x 
aster sth ib seit faye a Lounata: of ovitiener, ere 


ces = 


Ry 


ah ie: 


: . 
HPPIWH Leos Se 


dgyoront « unig ar nian ‘saa Tavend seed we? 
sit al seeanchs geiwollot of boonaate hia aS teva a 
at sgned> s betwwond thane La ‘ota eens anes : 
gros 2THM seit ‘hast sew tt chino oone oso bros <i vn 
Oh ot 02 edt. oF nwok eosunta Oe: or Ob ere boginaite’ CP on a“ pe 
brig OEEE tans @TaM OREN ome ict Ls 9 | 
oF Lattin stunta’ Ov ot nS od? ott, cet me o ; 


mas nie a . 


re o7 pwpb sidorwon th ~~ he), om 109 em 


- : ‘ : he . ; i 
' —_ 
’ es | Fae, 


_ ¥: | | : | ) ¥ m A fh 
eid j i Stine Gy ae Ve ag Pe ee ee at : - ree 


141 


TABLE III-9 


THE UNIVERSITY OF ALBERTA 


STUDENT TRAVEL TIME STABILITY 1970/1971 


s 
TRAVEL TIME 
MARCH, 1971 


TRAVEL TIME 
SEPT. 1970 


TRAVEL TIME 
SEPT. 1970 


1 20.694 | 1 12.419 
2 45.000 44.565 2 19.375 Analyze 
3 49.130 51.944 | 3 18.696 
4 36.786 323333 Analyze |} 4 14.385 
5 66.000 58.056 | Analyze || 5 29.464 Analyze 
6 66.769 51.786 6 26.833 
7 43.600 46.583 7 18.696 
8 61.667 55.000 Analyze || 8 L471 
9 51.190 24.857 Error 9 46.350 Error 
45.000 50.294 10 a by jess) Be Analyze 
68.250 68.295 11 23.810 
69.651 68.408. 12 19.222 Analyze 
82.647 66.774 Analyze 13 28.824 Analyze 
68.913 63.864 14 30.714 
77.500 67.667 15 37.500 
19.234 15.661 16 9.750 
20.000 11.722 17 9.122 
11.308 58.581 Error 18 6.442 
24.925 28.184 19 14.730 
23.782 20.750 20 8.478 
28.240 22.100 21 | 14.961 
47.857 44.783 22 19.524 
35.167 34.259 23 19.643 


| Analyze 


38.605 
29.808 
58.333 
49.706 
30.000 
44.714 
59.500 
72.143 
41.771 


42.368 
29.375 
62.333 
53.529 
29.189 
46.765. 
63.333 
63.750 
42.972 


Analyze 24 18.200 

25 16.304 
26. | 27.203) 
27 wale. 262909 
| 14.436 
29 mee bk 80636 
G00 A izercer 
giv] 35.000 
All 18.033 
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substantially within the 20 minute auto time zone; METS zones 0540 and 
0550 (of zone 5) and METS zone 1330 and 1340 (of zone 13) now come down 
to within the 30 minute auto time zone. And lastly, the effects of the 


new Quesnell Bridge are such that METS zones 0920 and 0930 (of zone 10) 


and METS zones 1110 and 1020 (of zone 12) come down into the 20 minute 


portal to portal sauto time zone,,by. being in part.connected.byiyasthin 
neck of this time zone, and leaving an island of 30 minute travel time 


in METS zones 0930, 0940 and 0950 (Valleyview, etc., Ref. FIGURE 3.1). 


Concluding absolute travel time zone analysis above, note that 
the mode split analysis of this chapter has been performed on the basis 


of the time changes mentioned immediately above. 


Regarding travel time changes suggested by the second student 


transportation questionnaire, and travel time differences, the analysis 


142 


performed clearly indicated that the rather minor changes to bus and car 


time zones did not change travel time difference zones. This is chiefly 


due to the large (5 minutes) size of travel time difference zones‘ in 
relation to the half to one minute changes in travel time differences 
incurred. Thus the original September, 1970 travel time differences 
were used exclusively in the travel time difference mode split analyses 


Of this ‘chapter. 


The analysis of student portal to portal university travel time 
changes from September, 1970 to March, 1971, concludes with an overview 
of results from the matched response questionnaire samples shown in 


TABLE III-10. 
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TABLE III-10 
THE UNIVERSITY OF ALBERTA STUDENT 
PORTAL TO PORTAL CAR AND BUS 


TRAVEL TIME CHANGES, 1970/1971 


Date of Travel Time Transportation Mode 
Survey (34) Item Bus Car 
September, Mean (minutes) a2 OW 2 F372 055 

1970 Standard Deviation 34.893 23.660 

Sample Variance P21 7.546 559.809 

Relevant Cases N 909 959 
Total Cases 1269 1269 
February- Mean Ch ea if Ah SA coits 
March, Standard Deviation 97.366 8.726 
1971 Variance 9480.105 16.139 
Sample Relevant Cases N 993 1070 
1269 


Total Cases 


£269 


From these results it can be seen that student travel time 


using bus and car dropped, but disproportionately (i.e. car by 2.748 


minutes, vs. bus by 1.20 minutes) indicating a greater increase in the 


efficiency of car. 


Clearly this is a further motivation for the 3.6% 


September, 1970 to March, 1971, decline in public transit use (Ref. 


TABLE III-7). 


5 o7* Bus’ “Gordor Count 


During the week of November 23 to November 27, 1970, the City of 
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Edmonton, Transportation Planning Branch, and the Office of Institutional 


Research and Planning (10) conducted a cordon count study of all inbound 


and outbound university transit patrons. 


On Monday, November 23, 1970, 
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an eighteen hour period, 6:00 a.m. to 12:00 midnight was taken while all 
remaining days used a 7:00 a.m. to 8:00 p.m. observation period. The 
purpose of the study was to determine university area transit patronage 
magnitudes and characteristics. Further it was hoped the knowledge 
coming from the study would aid in strengthening transit's capability to 
meet university-generated travel demands. A nearly identical study to 
the 1970 study was conducted again November 22 to November 26, 1971 (11), 


for the same purposes as above. 


The purpose of this section of this research report therefore, 
is to compare the actual field counts of university transit patrons to 
university student and staff transportation questionnaire results 
covering the same time period (November, 1970, and/or the 1970/1971 
university winter sebsveny: to prove up the quality of questionnaire 
data used in this report. The equitable comparison of necessity refers 


to inbound (home to work trip) passengers. 


The second purpose herein developed will be to demonstrate the 
effects of improvement” in’ public’ transityon’ mode splits. In further 
support to this purpose brief information on improvements in public 


transit in recent years 1s referred to. 


The following TABLE III-11 presents the actual field data 
secured during the first week long university transit (bus) cordon count 


study (10), capturing the 7:00 a.m. to 8:00 p.m. patronage situation. 


Thus as can be seen the five day field study, average inbound 
transit passengers to The University of Alberta, specifically, comes to 
65/255. (OSs. fi oure 1S. then compared with university transportation 


questionnaire results as follows: 
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TABLE III-11 
THE UNIVERSITY OF ALBERTA PUBLIC TRANSIT 


CORDON COUNTS NOVEMBER 23-27, 1970, 7:00 A.M. TO 8:00 P.M.**: 


5 Day 
Weekday Monday Tuesday Wednesday Thursday Friday Average 


Passengers 


Observed inbound 


passengers 
Total al fh’. cos 7,064 6,904 7,641 7,424 7,445 


A. bus routes 


Less inbound 
University of 


Alberta Hospital 504 492 545 530 a 
passengers* 

rue 7U..,of A. 

inbound transit 6,560 6,412 7,096 6,894 6,914 . 63.775 


passengers 


* NOTE: These figures are obtained by taking 593 inbound bus 
passengers alighting at the hospital actually observed . 
Monday, less an estimated 15% for university people located 
in the Clinical Sciences and Corbett Hall buildings leaving 
504 patrons, then adjusting each day in proportion to 
Monday's total observed 7,064 passengers. 


Transportation Questionnaire Bus Passengers 
1970/1971 Full-time day students 18,337 x 30.9%* Bus mode split = 5,666 


1970/1971 Part-time day students 1,183 x 13.5%* Bus mode split = 160 
1970/1971 Full-time equivalent | 

faculty and staff 5,722 x 17.2%* Bus mode split = 984 

Total bus passengers = 6,810 


* Reference TABLE III-2 and APPENDIX II. 


ST SOUrCe cm IROtauLU. 


ahi 


M9 00:8) OF MA OUT BROT es an 
or ut a ih) ae 


VBR. 2 | 
agmievA Nshixd en shes “ebm veshaot 
eragnserst a | a eae 


PE ee re 


: i * 
. — — ; 
“< « ms "T, +9 
oe ee OG de tS 
ae epettens omeetee nein eaieinene aiadiahe Sein aetinenameaeneeiamane inant: aareminanadeadindaeiahie 5 met freien: 
fee dz2 22 Son Pll 
1 
| 
er tee er ES 0s EE ER 8 Se a ee oy 


ant, 2) ae,e OSA.  aORT- OPES ais 


; + 


i i 


eud bauddert £@G garitat vd beniesd’ Ste. eo 
bevicada yilswtoe Istiqead eft as gittedgiis egtorzaq 
bstnudl eigosy ytierevlmy tot #eh battentites. me eest .y nell 
gsives( egnbblivd List adedsod heey aaite k: 1S oie Ms 
ot hit ne cal a | | ieee mona. 


on w 
mi. 


~~ oe 


odo, 2 = dhtqe chon zu v6.08 k seta Joobuse yeb omty 
ep | By i] 
O31 = dikqe sbom a “#2E K ‘Bie Stoo sb amit-se84 


\ ? 
ong: sella taeseldan tis TE AME satay 


Bikad = RBoENSeeeg ent PRFOT: 


“a | ‘ ’ pa : ie, mi Le 
i =~, —— ? . i ' a ‘ery: 
a ) yy ows hy ete - » mai SITE al Py : Las pre) er 


146 


Correlation Transit Passenger Cordon Count to 


Transportation Questionnaire Results 


Questionnaire -- 6,810 passengers 
Cordon Count -- 6,775 passengers 
Difference ___3> Passengers 
Difference as % of actual count = 0.5% 


The conclusion of this portion of the analyses is, therefore, 
that transportation questionnaire data received from The University of 
Alberta students and staff (Fall, 1970) compares very favourably with 
actual transit cordon counts (10) and must necessarily be considered as 


high quality data. 


To demonstrate the effects of improvement in public transit 
service on mode split, examination of TABLE III-12 shows changes in 
transit patronages recorded in the 1970/1971 (10) and 1971/1972 (11) 
bus cordon count studies. As these two studies had compatible controls, 
goals and objectives, in every regard direct comparison of results is in 


order. 


Following the 1970 transit study it was evident that a bus route 
to the U. of A. from west Edmonton, via the new Quesnell Bridge would 
have merit in attracting university ridership due to decreased public 
transit travel time. Thus in August, 1971, the new Edmonton Transit 
System bus route U4, across the Quesnell Bridge was put in service and 
patronage by the November 22 to 26,.1971, transit study (11) was duly 
recorded. Previous to the advent of the new bus route, and as per the 


November 23 to 27, 1970 study (10), university patrons utilized the 
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services of the Jasper Place bus routes to downtown, transferring to the 
U2 bus across the High Level Bridge at 109 Street and Jasper Avenue 
(Ref. FIGURE 3.5). Additionally the US bus originating out of the 
Jasper Place transit terminal and crossing the Groad Road to U. of A. 
was used. Thus from TABLE III-12 it can be seen that the new improved 
U4 bus route attracted 4,578 weekly (7:00 a.m. to 8:00 p.m.) university 
riders, for a net increase of 1,653 riders, over and above the 2,088, 
Uz=CB), and 8357, US, decrease in ridership. This particular net. in- 
crease in recorded university transit patronage was the chief contri- 
buter of the overall 3% transit increase, and is also a factor in the 


further evolution of transit mode splits (Ref. TABLE III-2). 


Thus The University of Alberta behaves in a positively sensitive 


manner to improvements in public transit. 


Regarding improvements in public transit to the campus in recent 
years, APPENDIX II summarizes some relevant information. Through the 
cooperative efforts of The University of Alberta Traffic and Parking 
Committee, and the Edmonton Transit System over many years, transit 
service has experienced dramatic growth from a dozen buses a day serving 
Windsor Park (Ref. FIGURE 3.5), to the impressive dynamic transit 


service of the present. 


In conclusion public transit service to the campus has indeed 
become well used and respected by university area people, having thus 


been a key determinant in influencing campus mode split in recent years. 


3.8. Campus Parking Situation 


The purpose of this section of the report is to analyze the 


campus parking situation, to articulate the nature of it, and to 
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determine the relationship of parking to recent choice of travel mode by 
students and staff. In this regard discussion will centre around 
FIGURE 3.12 which presents visually some quantitative aspects of campus 


parking over 7 years. 


With the rapid growth in university enrolment and faculty and 
staff since the mid-fifties (Ref. TABLES II-1 and II-2) and commensurate 
with greatly expanded city size, city affluence, and use of the automo- 
bile, the campus has experienced a need to store more than double the 
number of automobiles from 1958 to 1970 (Ref. TABLE III-13). Yet the 
nature of the campus use of automobiles has changed very significantly, 
as has the parking system from a loose uncontrolled arrangement to a 


well regulated much more systematic campus service. 


Thus as FIGURE 3.12 and TABLE III-13 show essential parking 
demand has gone from an apparent high of 6,300 auto registrations in 
1965 to 4,751 parking permit holders in 1970, while campus parking 
stock has increased rem AlnOgto 4°750 in 1970.4 A déscripeionmeof the 
conditions that brought parking supply and demand more in line with one 


another is in order. 


In 1965 which was the year that witnessed peak apparent parking 
demand, 7,844 campus individuals started to register automobiles for the 
1965/1966 university year. More specifically 2,544 faculty and staff 
automobiles were registered, with an estimated 250 plus being second 
family cars, and 5,300 students at September student registration 
indicated they "had access" to a car. Further of the 5,300 approxi- 
mately 3,800 to 4,000 students followed up on their initial "auto 


access" indication, by going to the campus parking office following 
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ACADEMIC YEAR 


1958 - 1959 
1959" -\1960 
1960 — 196) 
1961 — 1962 
1962 - 1963 
1963 - 1964 
1964 - 1965 
1965 - 1966 


TABLE III-13 
THE UNIVERSITY OF ALBERTA 


HISTORIC AUTOMOBILE REGISTRATIONS 
AND PARKING PERMIT HOLDERS ** 


FACULTY AND STAFF STUDENTS 


650 1,150 

800 1,350 
1,180 1,700 
1,300 2,225 
1,500 3,200 
1, 737 4,800 
2,300 5,200 
2,544 5,300 


TOTAL 


1,800 
2,150 
2,880 
ds525 
4,700 
6,537 


7,500 


7,844 


| 
NOTE: From this point on figures are reported as parking permit holders. 


1967 - 1968 
1968 -— 1969 
1969 = 1970 
1970i- 1971 
ph ye Ae ae hres 


*NOTE: 300 additional students who applied did not accept available space. 


+44 Source: University of Alberta Parking Office. 


2,464 2,287 
2,755 2,570 
2,926 3,095* 


4,641 
4,636 
4,751 
5,325 
6,021 
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registration and fully registering automobiles at their disposal. The 
3,800 to 4,000 did include all car pool cars and in fact, as a year end 
figure, included all illegally parked students who were made to register 
automobiles throughout the year. In 1965 Windsor Park, North and South 
Garneau, being university peripheral neighbourhoods (Ref. FIGURE 3.5), 
were essentially low density single family type residential neighbour- 
hoods, with many dityersiey students living there. These neighbourhoods 
generally afforded students an additional 1,500 curbside parking spaces 
with few parking restrictions. In addition, 1,070 of the 4,170 campus 
stalls were free of charge, general university staff stalls, used 
extensively by everyone. Thus in summary, campus area parking in 1965 
was in fact more than adequate to serve both essential, and non- 
essential (i.e. auto trips from the inner walking zone) auto parking 
needs with few complaints to the parking office. So called non- 
‘essential trips may fae been viewed as otherwise by some individuals 
simply because. congestion was at a low level in the university area and 
the personal convenience of short-tripping with automobiles was | 


enhanced. 


Then in 1967/1968 the parking system-was changed dramatically to 
a more well regulated and manageable systematic operation, and put more 
on a break even financial basis with increased parking charges. The net 
result of so doing was to get vastly improved parking stall utilization 
out of more efficient lot sizes, parking zones, and parking distri- 
butions, such that 4,641 parking permit holders were satisfied with 
4,177 parking stalls with no genuine parking need left unanswered. In 
essence this was made possible by elimination of non-essential use of 


the automobile which, through increased automobile operating costs and 
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increased campus congestion and travel time outlays, in relation to 
walk and a vastly improved bus service, was quickly becoming an un- 
attractive affair anyway. Student and staff car pools increased in this 
time as did passenger drop-off, and walking from new high-rise and walk- 


up apartment developments in the campus area. 


With these changes and the addition of two efficient, 800 car 
parking structures and other beneficial parking system changes, in- 
cluding creation of bigger and better campus parking zones, by 1970/1971, 
59,325 parking permit holders (of which 350 are alternate or second car 
pees) were adequately served with 5,162 parking stalls, being an in- 
crease of only 23.8% in campus stalls in 5 years. Nine specifically 
2,755 faculty and staff parking permits were issued and no one in this 
category who wanted parking was refused. As for students in 1970/1971, 
See ne appiteacdens for parking permits were first made at autumn regis- 
tration, «wrthr23570 »permits assued on first,call% Although it 
immediately appears that many students did not get essential parking 
this was not the case. Subsequent to the first allocation of stalls in 
septemberri970)5 125207 peace offering campus parking were sent to the 
unsuccessful applicants offering space at $36 per university winter 
session year at lot Godcounets Hall, yet only 50 students came forward 
to obtain it. Again a second letter mailed to 200, students later ap 
autumn allocating them space in lot G generated no neepontes Finally 
during the autumn of 1970, 63 letters from students complaining about 
parking were received and processed by the parking office, and all 
these students were allocated satisfactory parking space (Ref. APPENDIX 


II), thus indicating student parking was available throughout 1970/1971. 
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The above research spanning several years leads to the following 


observations regarding campus parking. It appears in general that 


campus parking can encounter four types of constraints as follows: 


(1) 


(2) 


(3) 


(4) 


Students who live close in to campus and who choose not to form 
car pools are constrained by receiving a low priority vying for 
campus parking. That is a policy imposed type of constraint. 


Yet even these few individuals were offered space in 1970/1971. 


There most definitely can be a twofold type parking inconvenience 
constraint, either by the parking being located in a geographi- 
cally unsuitable area (e.g. Corbett Hall), or by receiving a 
parking stall with undesired features such as no electrical 


plug-in in a winter oriented city. 


There appears to exist a psychological constraint amongst 
potential campus parkers particularly students. In essence 


either their assumed fear or dislike with the apparent 


bureaucratic process of competing for parking, or the possible 


outcome of the process turns certain individuals off, and/or 
precipitates other travel arrangements being made. Or, a more 
practical attitude evolves whereby the desire to penetrate 

the area of apparent traffic congestion on campus and/or hunt 
for parking in large parking zones and suffer the inconveniences 
of running a vehicle in winter, simply is not attractive to 


certain individuals. 


There could and can exist an absolute parking shortage con- 
straint. To date the parking office has successfully solved 


these constraints, with the possible exception of the 
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geographic and stall feature constraint, for the vast majority 


of student parkers. 


This leads to observations on actual parking determinants. The 
geographic and parking feature problem often may add to portal to 
portal travel time and inconvenience which may make walking or busing 
more attractive. In essence walking straight off a warm bus into The 
University of Alberta buildings may be found to be vastly superior to 
parking far away, running the risk the car won't start, scraping snow 
off windows and overall economics. Yet the university, no more than 
the city, can be expected to provide for all the potential parking 


demand on "the 100% corner", but can and now does run buses past it. 


The economic determinant to parking must be considered very 
interesting. In 1970/1971 a student peripheral zone yearly permit cost 
less than a student season bus pass ($20 vs. $30 first term and $35 
second term) which represents a come-on to student parkers. Yet there 
is increasing evidence that the economics of the overall automobile 
sherachas boeus situation is dissuading some students over to more 
economic modes, which of course includes car pooling. The student car 
Status thing of the late 50's and early 60's has in part given over to 
the more practical considerations of education, time and money; and 
such modes as busing, walking and bicycling in season, have definitely 
come more in vogue. The high end of the student age profile has gone 
up coincidentally as universities have moved more into an era of 


education for lifelong learning. 


Further regarding the economic and time and convenience parking 


determinants, commensurate with increased student part-time jobs, more 
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flexible class schedules, and more diverse living patterns, many 
student parkers require no more than 1 to 3 or 4 hours parking at a 
time. For this reason certain student parking lots including car park 
one at a fee of $.50 per visit as a student visitor are experiencing a 
25% oversell (and still appear to have available space) and parking 
stall utilization has never been better. Although this might immedi- 
ately appear to be expensive parking it is not necessarily so, as there 
obviously are many temporal patterns to student and staff parking or 
transportation needs, often with other modes involved (regular multi 


mode use). 


Although there are other determinants to parking the research 
will conclude by pointing out that a vastly improved public transit 
system through campus has quite PS ee a pronounced beneficial 
effect on reducing campus parking demands. Coincidentally it has 


improved prevailing traffic conditions for essential vehicular traffic. 


It is therefore the findings of this analysis that by and large, 
there has been no significant real parking constraint up to and in- 
cluding the 1970/1971 meude nie year at the campus. It is quite evident, 
however, that as The University of Alberta grows further there is a 
strong probability that a parking constraint could be encountered 
(Ref. FIGURE 3.12 eludes to this). This is so because a very heavy 
building program has greatly reduced surface lot opportunities, and 
parking structures lag demand, impose potentially serious academic land 
use constraints, and are costly. The research findings would strongly 
suggest that the mode split to date has evolved more from good bus 


service, close in high-rise and walk-up apartment development 
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intensification, cost push auto economics, and increased city peak hour 


traffic congestion, than from parking stock quantity per se. 


3.9. Mode Split Analyses Summary 
The purpose of the mode split analyses chapter has been ful- 


filled and the salient results are hereby briefly summarized. 


Section 3.2 of this chapter emphasizing mode use trends showed 
that there has been a considerable shift in mode use to public transit 
in five years with a complimentary decline in auto driver use, although 
car pooling increased. Portal to portal transit fried time outlays are 
high in many cases (Ref. FIGURE 3.2) and moreover the travel time 
situation in the City of Edmonton has worsened Sienificantiy in five 
years. With the eréeat increases in high enstty apartment developments 
adjacent to campus, in addition to increased traffic (frequently A.M. 
and P.M. peak hour congestion), walking has grown dramatically in 


importance. 


In providing analytical descriptions of mode split behavior the 
travel time ratio method did not work because the utility of the major 
mode travel times is too equal, due to substantial staff neighbourhoods 
adjacent or close to the campus. This situation is quite different from 
the proximity of city wide employee residential neighbourhoods to a 


central business district where clean-cut separations exist. 


The travel time difference method, however, yields good 
analytical definition of The University of Alberta student, faculty and 
staff mode split behavior, particularly when three (car, bus, walk) and 


not the usual two (bus, car) major modes In use are recognized. 
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The various analyses of this chapter have indicated quite 
conclusively that student and staff transportation questionnaire re- 
sponses are as high a quality as could be expected, and as evidenced by 
close correlations to actual traffic field studies, etc. (Ref. Sections 


Seoranc se7). 


Comparable campus transit ridership studies of 1970/1971 (10) 
and 1971/1972 (11) prove The University of Alberta to be positively 
sensitive to improvements in transit, which in turn induces continuing 


mode split evolutions favouring transit. 


The transportation service most subject to imposition of a 
travel choice constraint, being campus parking, has not Feononeenacen any 
significant measure of constraint up to and including 1970/1971. By and 
large all staff plus the vast majority of seriously intending student 


campus parkers have received campus parking space service. 
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CHAPTER IV 
APPLICATION OF MODE SPLITS IN PREDICTION 


Aen, General 

The previous chapter of the study has explored the major deter- 
Minants of recent transportation mode use at The University of Alberta. 
The analytical relationships developed have afforded a good explanation 
of changes in mode use by students and staff from 1965/1966 to and 
including the 1970/1971 academic year. Additionally, campus parking and 
public transit use trends have been recorded for the 1971/1972 academic 


year which fully support study findings. 


Thespurpose of this chaptex of the study,.therefore, 15 to 
femonet rate) the repeat of the mode split technology to date upon 
the campus population projections of CHAPTER II, to estimate the 
possible campus transportation mode splits in one decade's time to 
1981/1982. In by doing, a beneficial resultant purpose has been to focus 
more clearly on problem areas in making future mode split predictions, 
complete with suggesting possible corrective measures. The study at hand 
has developed the methodology and essential analytic components of a 
campus transportation model which should be reestimated as the new and 


better data required is generated. 


The problems encountered in estimating the possible future mode 


splits are as follows: 
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1. At this time of changing transportation planning emphasis in 
the City of Edmonton (54, 55) future portal to portal travel 
times via city roadways cannot be measured. Additional future 
data here would thus be of value. Study estimates are the very 
best that can be done at this time on available travel time 


knowledge. 


2. The future city residential locations of students and staff has 
a bearing on campus mode split. This problem is not as critical 
as travel time, yet should be rechecked in several years time 


along with the size and population distribution of Edmonton. 


3. For the case of the city having the proposed Edmonton Rapid 
Transit System (13), additional data is needed to estimate the 
diversion to this facility, of university bound trips. This 
study, therefore, suggests an origin-destination and public 


transit diversion study to measure trip diversion. 


The chapter thus proceeds with an estimation of future portal 
to portal travel times in the City of Edmonton based on observed changes 
in five years. This is followed by use of the travel time difference 
curves (Ref. FIGURES 3.7 t0°3.11) to obtain the mode splits. — In 
CHAPTER V a comparison of the possible mode splits, with and without 
rapid transit (13), yields substantial insight into campus transportation 


planning. 


4.2. Estimated Future Travel Times 1981/1982 
4.2.1. Background Information Search 
Upon proceeding with this important facet of the research pro- 


ject, a thorough search was made for available information on future 
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travel times in the City of Edmonton in order that nothing of particular 


value to the project would be overlooked. 


The first item upon travel times that was viewed was Associated's 
projected “1975 bus’ transit ‘travel ‘time zones ‘to"U of ‘A from 
all city points (1), which were found to be too optimistic in view of 


the transit travel time worsening in five years (Ref. Section 3.2). 


Next, from the City of Edmonton Traffic Engineers, city arterial 
link automobile travel times to 2001 (56) were thoroughly examined in 
relation to the 1970/1971 portal to portal automobile travel times of 
this study with the following results. First, upon due compensation for 
the different natures of the two travel times, it was found in compari- 
son that the two sets of travel times, worked out to U of A, showed 
broad similarity which was considered good. However, the so called 2001 
link times, or time trees,worked out to U of A were of magnitudes not far 
removed from the 1970/1971 portal to portal travel time, 
again proving to be too optimistic for the purposes of this study. 
Secondly, although a good broad agreement of travel times was found, 
some wide, specific route,travel time differences to U of A existed 
such that the use would have biased the study. The net result of the 
review of the 2001 link times was that a scaled-up version of the 
portal to portal automobile travel times of this study was considered 


wise to proceed with. 


The third major travel time item reviewed in the research 
proved to be interesting and quite relevant to the portal to portal 
transit travel times recorded in this study. In the spring of 1972, 


Kates Peat Marwick and Company performed transit serviceability 
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characteristics studies (33) of the Edmonton Transit System including 

a study of travel times between city points. Their travel times, 

which included walking time from zone centroid to bus stop, waiting and 
riding time and, where applicable, transfer time, were compared with the 
travel times of this Study as follows. From both the U of A and the 
Kates Peat transit travel time information, representative time- 
distance (airline distances) rays were scaled off the city plan and 

duly recorded (Ref. APPENDIX III). This measurement procedure was 
followed as the best random approach to the question, as the exact route 
of U of A people is unknown. As the U of A distance measurements were 
all to the U of A centroid from north side Edmonton, while the available 
Kates Peat information was confined to north side Edmonton, a bridge 
penalty of five minutes was subtracted from each U of A time-distance 
measurement. Next, as the Kates Peat travel times lack the true portal 
to portal walking times, found in the U of A times, these were added as 
two minutes house door to neighbourhood zone centroid time, and five 
minutes 87 Avenue bus stop to U of A zone centroid (Central Academic 
Building second floor elevator doors) walking time, per time-distance 
measurement. Such a comparison of the two recorded times then shows 
that an inch of portal to portal transit time is worth 4.87 minutes in 
the U of A study, and 4.91 minutes in the Kates Peat Marwick study, 
working at the one inch equals 2,000 feet city plan scale (Ref. 

APPENDIX III). These results therefore confirm beyond doubt that 1970/ 
1971 portal to portal transit travel times, particularly from the west 
and north parts of the city to U of A, are truly as bad as recorded, 

and thus reemphasize the quality of data at hand. It would appear, 


however, that in the intervening 20 months between studies (September 
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1970 to May 1972) portal to portal transit travel times likely did not 
get significantly worse. In conclusion, the review of the Kates Peat 
Marwick travel time item lends confidence to the study yielding similar 


results to the findings of this project. 


The search for future travel time information ended with finding, 
and subsequently using, the De Leuw Cather proposed rapid transit travel 


times (13) (Ref. APPENDIX III). 


4.2.2. Development of Future Travel Times 
The importance of this element of the analysis was recognized at 
the outset, and thus the following thorough and exhaustive study was 


performed to obtain the estimated future travel times. 


Pigst, £0 public transit. (bus) the ,recordeduuni versa ty.1970/1971 
portal to omen transit travel times for all METS zones were compared 
with the Edmonton Transit System, autumn 1970, published transit 
schedules with the following results. For south and southwest, south 
side Edmonton, recorded portal to portal transit travel times were found 
to be close to an average of sixteen minutes greater than schedule time 
including published running and transfer times. This is the walk to and 
from your home and work doors, plus waiting for the bus time henceforth 
called the transit portal time factor. It is appropriate to note at 
this point that the general campus walk, from the bus stops of 1970/1971 
along 87 Avenue to the campus centroid, averages an estimated 4 to 5 
minutes alone. For east and southeast Edmonton the transit portal time 
factor was found to average 17 minutes , while non central north side 
Edmonton METS zones were found to average 22 Minuces. (See example 


calculation APPENDIX III.) The transit portal time factors for central 
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zones (METS Zones 0010 to 0070, 0110 to 0150, 0310 to 0340, and 0730) on 
the north side were found to be proportionally less than 22 minutes, falling 
generally in three tiers namely 6 to 7, 15, and 18 minutes going out 
from U of A along transit routes. The central south side METS Zones 
2020 and 2220 had transit portal time factors of 6 minutes, while 
Zones 2010, 2230, 2310 and 2340 averaged 12 minutes. Going to sketchy 
information supplied by a different carrier, the St. Albert transit 
portal time factor was found to be 24 minutes while Sherwood Park's 


factor simply could not be deduced from available schedule information. 


Having thus obtained the transit portal time factors for the 
U of A for 1970/1971, transit service changes (improvements) since then 
were examined in great detail, once again delving into all relevant up- 
to-date published transit schedules. In this regard the new (September, 
1971) U4 bus line across the Quesnell Bridge to U of A was assessed, as 
well as the important transit service improvements of November 27, 1972, 
to the north side Edmonton Transit System, U5, U6, N5/U2, N10/U2 and 
N12/U3, university bound bus routes. In essence, transit schedule time 
to U of A from all city points was assessed by searching out the shortest 
time path in all cases, and assuming the use of those bus sections that 
make the most efficient transfer connections with respect to arriving on 
campus for 8:00 or 9:00 A.M. lectures or labs. As this element of the 
research was conducted just at the time of commencement of the improved 
north side service, a few logical, present and future, planned and desired, 
efficient transfer hookups were assumed to exist in obtaining travel 
times. An example is a timely A.M. peak NS to US transfer hookup which 
has been a hit and miss affair through 97 Street left turn traffic 


congestion. Other desirable transfers involve the N12 along 82 Street. 
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The final step in obtaining the transit travel times,which can 
be used ue future travel times as subsequently shown, was to add to all 
scheduled transit times arrived at above the appropriate transit portal 
time factors of 1970/1971,which are assumed to remain generally constant 
in the future, with one exception. In short, it is believed that 
several southwest, north side, city METS zones serviced by the U4 bus will 


behave more like south side zones to 1981/1982, and hence a transit 


portal time factor of 19 and not 22 minutes was used. 


Lastly, portal to portal transit travel times for six new city 
areas (Ref. TABLE II-22) were estimated on an express bus to U of A 
basis for 1981/1982, using time-distance and adjacent METS zone travel 
times as the basis for calculations. The time estimations included the 
necessary time for internal subdivision bus circulation in order to be 
complete insevery irespect’. | Also sexpressibus, directéito U: of Aywas 
assumed for both St. Albert and Sherwood Park for 1981/1982 complete 
with a portal to portal travel time of 60 minutes. This travel time 
estimate is felt to be quite reasonable and highly desirable as transit 
use drops off sharply after 60 minutes. Concluding future oriented 
transit travel time, TABLE IV-1 summarizes study estimates for all METS 


zones and the six new and proposed city residential areas. 


At this point in the study future travel time strategy was duly 
considered as follows. First, for transit,it was found that for the 
total of all north side Edmonton METS Zones, the beneficial transit 
improvements aforementioned saved an average of 14 minutes of portal to 
portal travel time in comparison to recorded 1970/1971 times. This in- 
deed is a very Significant beneficial change which will show up subse- 


quently in Mode Splits. Further, a detailed examination of Associated's 
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TABLE IV-1 


THE UNIVERSITY OF ALBERTA ESTIMATED 1981/1982 BUS MINUS CAR 


PORTAL TO PORTAL TRAVEL TIME DIFFERENCES BY METS ZONE (Minutes) 


TRAVEL 
TIME 
DIFFERENCE 
14.1 
1359 
16.5 
26.5 
3 Aah sah 
19.0 = 930 Were! 
1€.8 = 940 20.3 
25.9 14.1 950 
25.6 19.9 960 23.7 
24.6 17.5 1010 16.4 
24.0 10.4 1020 1) Gal 
24.3 13.0 1031 16.4 
28.4 14.3 1032 24.4 
22.6 Hah 7/ 1041 10.1 
25.4 TE6 1042 7a Se 
27.0 20.9 1110 16.0 
30.0 16-0 1120 19.0 
17.9 Bod 1130 15.6 
17.6 10.4 1140 16.5 
iMsjeal 9.9 1150 20.9 
17.8 17.7 1160 25:16 
Ze 3 18.5 1170 22.3 
B95 19.5 1180 
34.4 19.3 1210 
29.4 17.2 1220 
31.8 18.6 1310 17.9 
35.9 15.1 1320 17.6 
35.0 19.7 1330 15.9 
By 672 15.1 1340 20.2 
PAS Ae 18.0 1410 16.1 
22.6 20.9 1421 19.2 
20.7 17.8 1431 22.0 
24.6 18.6 1440 24.3 
23.8 21.9. PI 
3 22.8 12.9 
West J.P. 28.6 18.7 
Riverbend 24.0 10.9 
Kaskitayo 26.0 14.5 
Mill Woods 31.0 19.7 
Hermitage 43.8 33.2 
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TABLE 1V-1.- (Cont'd, } 


METS BUS CAR TRAVEL METS BUS CAR _ TRAVEL 
ZONE TRAVEL TRAVEL TIME ZONE. TRAVEL TRAVEL TIME 
TIME TIME DIFFERENCE TIME TIME DIFFERENCE 
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FIG city transite cravyel times (Cl),tadjusted tora portal’*to- portal basis 
(Ref. Section 3.2), in comparison to 1970/1971 yielded a portal to 

portal transit travel time worsening averaging 6 minutes. The strategy 
argument, therefore,is that if one set of north side transit improvements 
to U of A can more than offset the travel time deterioration which 
occurred over five years, it is possible, through further future changes, 
to keep portal to portal transit travel time much the same as 1972/1973 
by 1981/1982. Automobile travel, which is not tied to specific bus 
routes, does. not have this flexibility and is projected in this ‘study to 
get worse relative to transit by 1981/1982. The method used here gives 
top priority to the accuracy of the bus minus car travel time differences 
for curve use, notwithstanding having taken the utmost care to try and 
project actual travel times. The above assumption regarding transit 
travel time implies saving or finding an additional 7 minutes on both the 
north and south sides of Edmonton, or only half as much again as has been 
found in north side Edmonton transit service already in 1972. In this 
negard,.<urthex,é¢xploutatidon of dinect. and. express -bus,,sexrvice-,to;,U. of jA 
is possible as is creation of exclusive bus lanes or bus actuated traffic 
Signals, through congested areas, such as are nearly available now on 
campus. It is generally known at this time that the city transit 
planners have already begun bus routing investigations on Edmonton's 
south side, which will eventually lead to the type of beneficial changes 
already witnessed in north Edmonton, further substantiating the above 


argument. 


Continuing with automobile travel time considerations, a close 
examination of Associated's (1) 20 minute travel time contour, adjusted 


Loa, pontalk to; pontalfibasisei(Rem. Section 6 22), gaelded a 2.59to 3.0 
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minute travel time worsening from 1966 to 1970/1971. On this basis 
FIGURE 4.1 sets out a modest or conservative estimate of the basis for 
automobile travel time worsening to 1981/1982, performed in keeping with 
a contour and/or time-distance from U of A basis. Unlike continued bus 
service to 89 Avenue nade the campus, the campus plan (15) envisages 
removal of parking from the heart of the campus to the periphery, which 
in itself will increase portal to portal automobile travel time, through 
more walking to campus buildings and increased cross campus automobile 
impedance (i.e. closure of 89 Avenue). With FIGURE 4.1 as reference, 
there remained but to summarize portal to portal automobile travel times 
for 1981/1982 to estimate the bus minus car travel time differences, all 


found on TABLE IV-1. 


At this point the following question should be considered. If a 
bus service to the campus from 1966 to 1971 worsened 6 minutes compared to 
a worsening of only 3 minutes by car, how can the reverse type situation 
occur in the future? The answer to this question is very simple in that 
no recent planning oriented attention was given to bus service specifi- 
cally to-U.oL nunca) after the first joint City/University bus study 
(10) of November, 1970, and subsequent studies (11). Thus it was not until 
this time that. the full current potentialities of the bus system to U of A 
were fully recognized and harnessed. The six minutes mentioned above has, 


through good planning, already been turned back in many city areas. 


The next step in the future travel time estimations was to 
prepare TABLE IV-2, depicting the walk minus car travel time differences 
to 1981/1982, done assuming portal to portal walking time will remain 
constant throughout the campus walking zone to 1981/1982. Further, the 


campus walking zone (Ref. FIGURE 3.5) will not change. 
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FIGURE 4.1. ESTIMATED INCREASES IN PORTAL TO PORTAL AUTOMOBILE 
TRAVEL TIME TO U OF A EDMONTON FROM 1971 to 1981 
(Minutes ) 
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TABLE IV-2 


THE UNIVERSITY OF ALBERTA ESTIMATED 1981/1982 WALK MINUS CAR 


PORTAL TO PORTAL TRAVEL TIME DIFFERENCES BY METS ZONE (Minutes) 
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Final lys,i thet basitvatemmnethe development of fut ureitravel 
times to be considered was the time zones of effectiveness of the pro- 
posed Edmonton Rapid Transit System (13), for bus and ride, and park and 
ride, and kiss and ride linked to Rapid Transit Service. Note that kiss 
and ride is defined as the dropping off of a transit patron from a car 
(vehicle other than bus) which then leaves the transit station, often 
being a wife dropping off a husband (or vice versa) and hence the 
expression kiss and ride. The time zones of effectiveness were 


developed as follows. 


First for kiss and ride, and park and ride service, for both 
north side and south side Edmonton, a time-distance take-off was per- 
formed on the 1970/1971 portal to portal automobile travel times 
finding one inch.to be. worth 2:70.and. 2.34 anene respectively ,,..at a 
City plan-scale ot inch, cquais, 2 0000 feet. salhese, factors, were. tien 
used to test each METS zone along the potential equal time contour, or 
zone of rapid transit effectiveness boundary, as follows. For a given 
METS zone the distance in inches from zone centroid to the closest rapid 
transit station (13) was multiplied by the above time factors and this 
time added to the rapid transit travel time (Ref. APPENDIX III). In 
addition to this an estimated 4 to 5 minutes must be added to cover the 
increased walk from "University" (13) station to the campus centroid. 
Also, one to two minutes of walking time or parking time at rapid transit 
stations should be included and thus a total of five minutes additional 
travel time will be used. The study notes the De Leuw Cather rapid 
transit times (13) include waiting time at stations. The above time 
calculation is then simply compared to the all car mode use to U of A 


and if found less, indicates that rapid transit provides a time 
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advantage and will be within the zone of effectiveness. A sample 


calculation is shown for clarity. 


METS Zone 0440 to Stadium Station (13) 


By park and ride or kiss and ride to rapid transit; travel time 


=) 4. 5oanches x 2.7 Min/inch * L0.0'+5.0 = 27.1 minutes. 


By automobile. to U of A estimated portal to portal travel time 


= 34.4 minutes. 


(Ref. TABLE IV-1). 


Conclusion: 27.1 is less than 34.4 minutes and thus METS Zone 
0440 is within the rapid transit to automobile effectiveness 


zone. 


Finally, for bus and ride, the exact same approach as for car to 
rapid transit use was employed to ascertain the zone of rapid transit 
effectiveness. In this case, however, an inch of distance was found to 
be worth 4.82 minutes and 4.70 minutes in north side and south side 
Edmonton respectively. Again, an estimated five minutes must be added 
to rapid transit travel times for the same reasons as for automobile 


use above. A sample calculation is shown for clarity. 


METS Zone 0720 to 107 Avenue Station (13) 


By bus to rapid transit; travel time 


= 2.75 inches x 4.82 + 16.0 + 5.0 = 34.3 minutes. 


By bus to U of A estimated portal to portal travel time 
= 43.5. minutes (Ref. TABLE IV-1).. 
Conclusion:. METS zone is within the zone of bus. to rapid 


transit effectiveness. 


WAS 


Evi 


amis Lovett siege > gy ot aibite bam pep ied to ee 
setunim 1S & O18 +9, a1 * nadie ian ae a ion i. we . 
ae ae os 


ymit fevers iesrog os Inrrdq botemites A You ee 


.2etuirtm bbe = 7 ay 


ot ‘tao td? 24 dosongys amse dpaxs baly ob ie ied se 208 ch $1 a” ie : 
thaasyt biqet Fo onde wAs HEBIxeoeR OF bevo qme ann: Sau | | 
ot bruv saw somede th he tee teas aovquoit peaks abd? ae. 
shia dayo2 bas ehke Meyon wt ‘eet ots bite | 
bebba od teen eesiattih ort Betenitves ne aisgA Mowit: 
ak bdgerditess, tod an enazaet amma: oft rod aomit ‘Tevars 3 


Aeinata ro} iwotle ‘et mt gn 
gi i a Ges om a 
A. xe Ai iy re AB Ne 
fap iw Di 


\ cane lao’ ae wat . 
ed 


porutin £48 = Oe + O.0L + ‘Re a , yan, 
age” ny es aN 
| nie of a 


Ae 
7 » os 
i - 
4 oy Se ne ph. | 
pede yt ra ve 
a hi f nas 
aint at c; it 


ard 


174 


Two points about the proposed south side rapid transit should be 
made. First, the assumption of a "Southgate" station (13) puts Mill 
Woods (7) into the zone of effectiveness of car and bus to rapid transit. 
Second, on the basis of relative travel times, let alone socioeconomic 
Poreidere wars, half.of Riverbend (8) will be outside of the rapid 
transit etfectiveness zones. “ihroughout the rapid’ transit portion of 
the study the traffic principal has been followed that, generally, 
people will only travel towards, and will not back-track from, their 


destination @to réach a rapid'!transit station. 


In conclusion, FIGURE 4.2,which follows, summarizes the zones of 


effectiveness of rapid transit upon which subsequent analyses are based. 


4.3. Estimated 1981/1982 Mode Split Without Rapid Transit Available 
From TABLE IV-1 the estimated 1981/1982 bus minus car travel 
time differences were arranged by METS zones into five minute time 
interval categories shown on FIGURE 4.3. Then, on the basis of FIGURE 
4.3 and TABLE II-26, showing the summary of the total population pro- 
jection per METS Edmonton zones, TABLE IV-3 was developed to facilitate 
the mode split estimation. In this regard the less than ten minute 
travel time difference a was treated differently than the overall 
table by identifying areas close in to The University of Alberta where 
student walking takes precedence over bus. In this particular case the 
student bus mode split, marked high on TABLE IV-3, becomes the remainder 
after the walking and drop-off mode students, plus an estimated 200 other 
students have been subtracted from the available students. Staff bus 
mode split is simply read off the study curves (Ref. FIGURE 3.8). The 


strong influence of walk and bus, in the first portion of the less than 
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TABLE IV-3 


THE UNIVERSITY OF ALBERTA ESTIMATED 1981/1982 BUS MODE SPLIT 


Travel 
Time 


pbesterence 


Less than 


10 minutes 


A. Walking 
Precedence 
Area 


Less than 


10 minutes 


B. Balance 
of Travel 
Time 
Difference 


Zone 


BY BUS MINUS CAR TRAVEL TIME DIFFERENCE ZONES 


City | METS |; Students. —_ Total pea ee | % Mode Use No. of People 
SR A et [ee Non- lauel ee Curves) Using Bus Mode 
Resident) Resident | 


NOTE: METS zones enclosed like this 
are within the bus to rapid transit 
zones of effectiveness used in later 
‘calculations. 


NOTE: People enclosed like this are 
in METS zones within the car to rapid] 
transit zones of effectiveness used 
in later calculations. 
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TABLE IV-3 - (Cont'd.) 


% Mode Use 
(Curves) 
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No. of People 
Using Bus Mode 
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TABLE -1V-5 = (Cont'd) 


Travel Cit METS | Total People % Mode Use No. of People 
Time seg a Fe Non- Staff Curves) Using Bus ode 
Difference rae a Car 
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continued 
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TABLE IV-3 - (Cont'd.) 


METS | Students... Total People % Mode Use No. of People 
Tone Non- Staff Curves) Using Bus Mode 
Resident| Resident 
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TABLE IV-3 - (Cont'd.) 


Travel 1 cit METS ea ccadente Total People % Mode Use No. of People 
Time sector 76né Non- Staff Curves) Using Bus Mode 
Difference | fference ———sesidene Rosidenel Res isent | __— | Student | 


20 to 25 


minutes 


South 


continued 


25 to 30 


minutes 


30 to 35 
minutes 


Clareview 
Hermitage 


Commuters 


Greater 
than 35 


minutes 


TOTAL sil ae | 22,141 4,059 34,379 ae ee TL 5505 |, 1,729 
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10 minute bus minus car travel time difference zone, precludes any 
general use of student automobiles and the car pool mode in 1981/1982. 
Regarding TABLE IV-3, bus minus car travel time difference zones have 
been grouped according to north and south side Edmonton areas to make 
the information immediately useful to City transportation planners. 

The next step in the development of TABLE IV-3 was to consult the 
1970/1971 student and staff bus minus car travel time difference mode 
split curves, FIGURES 3.7 and 3.8, from which were extracted the 
appropriate bus usage percentages. Upon so doing, the final step was to 
multiply out both students and staff, on TABLE IV-3, by the relevant 
bus use percentages to arrive at the total of 11,505 students and’1,729 


staff bus users estimated for 1981/1982. 


The next step in the overall mode split determination was to 
perform the walking mode split which was done as follows. First, on the 
basis of TABLE IV-2, METS zones of like walk minus car portal to portal 
travel time differences were grouped into five minute zones on TABLE 
IV-4. Again,as in the previous bus minus car mode split determination, 
the relevant predicted student and staff numbers were obtained per METS 
zone from TABLE II-26. Then the 1970/1971 student and staff walk minus 
Car itrayel time us uterence mode spbrt Wirvest FIGURES 3.7 2and) 3.8, were 
consulted from which the appropriate walk percentages were transferred 
to TABLE IV-4. The final step was to then multiply out the students and 
staff by the correct walking percentages to arrive at the estimated 


totals of 6,226 student and 760 staff walkers in 1981/1982. 


At this point in the mode split development only modes using 


automobile, which involve the vast majority of the remaining campus 
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TABLE IV-4 


THE UNIVERSITY OF ALBERTA ESTIMATED 1981/1982 


WALK MODE SPLIT BY WALK MINUS CAR TRAVEL TIME 


DIFFERENCE ZONES 


NO. OF PEOPLE | 
USING WALK MODE | 
STUDENT | STAFF 


STUDENTS % MODE USE 
(CURVES ) 


STUDENT {| STAFF 


TOTAL 
STUDENT 


STAFF 


Less than 57.0 188 
10 minutes 254 66.0 168 
70 83.0 58 
122 68.0 83 
90 : 47.0 42 
10 to 15 | North : ! 
15 to 20 0050 293 7333 316 66 28.0 164 19 
minutes 1 | 
5 
0 | 
South |} 2110 48 
Side 2230 37 
2320 27 
20 to 25 South 2330 200 an 


Minutes Side 2410 116 


25 to 30 North 

South 2340 226 53 279 43 13.0 8.0 

Side 2350 135 22 ees 21 9.0 6.0 i 
30 to 35 North 


Total People 6; Peeeiiecsoce eo 760 
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population, and the mode other need accounting for. This was done as 


follows. 


From TABLES III-2 and III-3,which show historic mode split 
trends for students and staff at U of A, it was seen that the mode other 
is slowly approaching 2%, being an amount that was used for the 1981/1982 
mode split. In essence, the new wave of bicycle use of the last couple of 
years has very likely started to level off whereas hitchhiking amongst 
students has only limited use, being risky and uncomfortable in a cold 
climate. Also, the mode walk, offers many of the health and cost 
advantages of the mode other, and growth in this area Hee naeay been 


demonstrated. 


Again referring to TABLE III-2 and the historic record of car 
pooling, it is probable that the student use of this mode will continue 
to adhere to the 6% mode split area experienced consistently over five 
years. Naturally,this issue is subject to campus automobile policy 
considerations, recognizing that the real problem in student car pool 
formation is the wide variance in the time of attending lectures, and 
varied study habits in relation to family responsibilities and part- 
time jobs. Thus the 6% figure is used as a reasonable mode split in 
the future, and of course implies slightly more car pooling as the 


campus student population grows. 


Staff car pooling on the other hand is often much more practical 
because of the regularity of working hours, particularly for non- 
academic staff. As such, and in keeping with actual university experi- 
ence as shown on TABLE III-3, this staff mode is expected to grow to 


approximately 12% by 1981/1982. The reader will note that the estimated 
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growth rate is conservative in relation to the 3.6% growth in the staff 
car pool mode that was experienced from 1965/1966 to 1966/1967 


(Res. TABLE LIT=3)« 


Again referring to TABLE III-2, student drop-off was projected 
to decline to 4%. The reason for this is that it appears that increased 
traffic congestion on the south side of Edmonton, in addition to that of 
river crossings, is making the mode increasingly unattractive in rela- 
tion to a vastly improved bus service. For similar reasons staff drop- 
off is projected to decline to the 5% level, which of course is still 


Significant. 


Having thus estimated the mode splits, bus, walk, other, car 
pool and drop-off for students and staff, there remained but to add 
them all up and subtract them from the appropriate 1981/1982 student and 
staff population projections to obtain the automobile driver mode. 

TABLE IV-5 summarizes the 1981/1982 University of Alberta mode split 


assuming no rapid transit. 


4.4. Estimated 1981/1982 Mode Split with Rapid Transit Available 


4.4.1. Technical Considerations 

The introduction of a new arterial road or freeway,or transpor- 
tation facility (new mode of travel), into an urban area provides the 
opportunity for travellers to divert from their previous route or 
travel mode to the new facility. This diversion of people's trips to a 
new travel facility is quite obviously related to the transportation 
benefits they receive or experience in going from their origins to their 
destinations (portal to portal trip) via the new way, and is fundamentally 


a matter of the determinants of choice of travel mode. Thus,in the case 
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TABLE’ IV-5 


THE UNIVERSITY OF ALBERTA ESTIMATED 1981/1982 


TRANSPORTATION MODE SPLIT ASSUMING NO RAPID TRANSIT 


TRAVEL MODE STUDENT STAFF TOTAL USERS 
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of the proposed Edmonton Rapid Transit System (13), use of the system by 
university bound transit patrons would constitute a diversion of trips 


away from other present travel modes, other things remaining equal. 


Furthermore, the diversion of trips to rapid transit would range 
from full use of rapid transit, to use of bus coupled with rapid 
transit, to park and ride, and kiss and ride, to walk coupled with rapid 
transit. In summary, however, the majority of university bound trip move- 
ments within the rapid transit zones of effectiveness (Ref. FIGURE 4.2) 
would become essentially a choice involving the major use of public 


transit, private automobiles, walking, or combinations thereof. 


With regard to factors determining the choice of travel mode, 
Hill and Von Cube (30) suggest five basic factors for consideration as 


follows: 
1. Relative travel time via public transit and private automobile. 
2. Relative travel cost via public transit and private automobile. 


5. Relative excess travel time via public transit and private 
automobiles. (Also known as relative level of service or 
convenience. Excess time is defined as the time spent outside 
a vehicle. while en route. In this regard portal to portal 
travel time from origin to destination is the overall travel 


time being considered.) 
4. Economic status of trip makers. (Income per worker.) 
ova. Trip purpose’ 


Additionally, Hill and Von Cube (30) suggest that many other 


possible determinants to mode choice such as trip length, population 
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density, employment density, transit seat capacity, and other factors, 
were all found to be linearly dependent on at least one of the four 


determinants, time, cost, service, and income, enumerated above. 


With regard to what The University of Alberta transportation 
Situation would be with the use of the proposed Edmonton Rapid Transit 
System (13), the five basic determinants to travel mode choice, above, 
would have to be expanded to cover all the combinations of the major 
modes involving the use of automobiles, buses, rapid transit and walk, 


by university people. 


And upon logical and systematic application and evaluation of the 
five basic determinants governing travel mode choice, in all the neces- 
sary combinations covering the future University of Alberta transporta- 
tion situation, the home to work trips diverted to rapid transit could be 
identified. Such an origin destination type analysis would indeed pro- 
vide the required University of Alberta mode split including the use of 


rapid transit. 


Unfortunately, however, with respect to rapid transit (13) and 
the basic modal split factors, there are a sufficient number of unknowns 
at this time, such as factors and/or hard data on costs and services, 
so as to render scientific measurement of trip diversion to rapid transit 
impossible to perform. This project, therefore, must recognize this fact 
and proceed on the basis of noting the experience of other cities, thus 
performing a future university mode split assuming rapid transit diver- 
sion values thought to be reasonable. Because of the importance of 
rapid transit diversion to The University of Alberta and the City of 


Edmonton in regards to the success of the proposed Edmonton Rapid Transit 
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System (13), this study will forthwith suggest as to how transit diver- 
sion could be measured as soon as possible. Because of the nature of 
the five basic determinants to choice of travel mode, each major city 
will, in fact, have a significantly different or unique set of transit 
diversion curves to warrant their measurement in the case of justifying 
sizeable capital projects. This matter is handled further in the 


recommendations section of the report. 


Concluding technical aspects of the diversion of home to work 
trips to transportation facilities, a 50% diversion of trips to new 
arterials or freeways has been widely documented (41). With regard to 
transit trip diversions, Hill and Von Cube (30) report values ranging 
from approximately 50% to 85% for a public transit to automobile travel 
time ratio of 1.0 or less. Their figures include Toronto, Canada, and 
thus experience with bus and rapid transit components to public transit. 
In view of their research findings, and because travel time ratio within 
the rapid transit zones of effectiveness for Edmonton (Ref. FIGURE 4.2) 
will be 1.0 and less according to plan, an 80% diversion to rapid 
transit of the bus and car, home to work trips to The University of 
Alberta appears to be attainable. This point of course assumes that 
rapid transit trips will be competitive in cost, and service standards, 
with alternative forms of transportation. Regarding insight into the 
80% trip diversion assumption, FIGURE 3.4,covering student diversions to 
transit outside the campus walking area, clearly shows that diversions of 
60%, for a travel time ratio of 1.50, have already been experienced by The 
University of Alberta as early as 1970/1971. Furthermore,the five year 
campus transportation trend has been largely in the favor of increased 


public transit use. Thus an 80% diversion of student home to work trips 
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to rapid transit, within the zones of effectiveness (Ref. FIGURE 4.2), 
appears very reasonable. Where the 80% diversion assumption definitely 
touches on absolute maximum is with university staff, being particularly 
those academic staff who will be located in the south side Edmonton 
rapid transit zone of effect Veness (Ref. FIGURE 4.2) in areas of higher 


socio-economic status (Ref. FIGURE 2.11). 


Again, however, Hill and Von Cube (30) report that high income is 
not necessarily a deterrent to transit use provided that time, cost, and 
convenience of service are competitive with portal to portal trips by 


automobile. Thus an 80% diversion may be attainable. 


4.4.2. Proposed Transit Work Trip Diversion Study 

, Because there is an urgent need to know what transit diversions 
are; in, fact possible for a superior type of mass transit service not 
greatly unlike rapid transit (13) for the City of Edmonton, the following 
study is hereby suggested. The conceptualization of this study has been 
kept purposely simple, yet adequate, in order that data collection and 
analyses can be greatly minimized, yet rigidly controlled for economic 
and timely reporting. Since the study does,in fact, suggest changed . 
and/or possible additional transit service (i.e. possibly more rolling 
stock would be required),the suggestions to follow have been made to tie 
in with what are believed to be almost immediate University and City 


transit needs, as well as to longer term propositions. 


In essence, the study suggests that two direct park and express 
bus ride services be commenced to The University of Alberta, being one 
from 45 Avenue and 122 Street (Lord Byron and Michener Park apartments) 


and one from St. Albert. With respect to the considered reasons for 
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this dual suggestion, the former origin is in the midst of the greatest 
residential densities of students and staff outside the campus walking 
area in a high socio-economic city area (Ref. FIGURE 2.11). Thus, if 
substantial new transit trip diversions were found in this location, 
Similar trip diversions could be anticipated in lower socio-economic 
city areas. With the area already being serviced by bus the effects of 
a greatly improved transit service could accurately be measured. The 
university owns and manages Michener Park and excellent transportation 
Survey control could be exercised. Further, the area is in the zone of 
effectiveness (Ref. FIGURE 4.2) of the proposed Edmonton Rapid Transit 
System (13) such that a more lasting transit service is actually 


possibile. 


As to reasons for the St. Albert express bus suggestion, again 
good densities of university students and staff are located there in a 
mature, yet rapidly growing town. Transit service from the town exists 
now but is not direct to The University of Alberta such that the effects 
of a new, swift, non-stop direct bus to U of A via the St. Albert Trail 
and Groat Road route could accurately be measured. Because the present 
(1970/1971) average portal to portal transit trip of 66.2 minutes 
(Ref. TABLE III-1) could be significantly reduced with direct non-stop 
express park and bus ride service, the proposed situation has very 
comparable travel time benefits to an in-city, future rapid transit 
situation. Further, St. Albert is generally a middle income socio- 
economic area (town - Ref. FIGURE 2.11) such that a different kind of 
transit trip diversion result than the Michener Park area could be 
anticipated. Again, as at Michener Park, St. Albert could well be a 


part of the proposed Edmonton Rapid Transit System some day (13, 4). 
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In short, the study envisages splitting the risk of decision making on 
the basis of studying transit trip diversions from only one city area 


by simultaneously studying two. 


With regard to the transit service being suggested, in keeping 
with Hill and Von Cube's (30) five basic modal split determinants, the 
service must be fast, reliable, comfortable and convenient, and economic, 
etc. in relation to private automobile. Both-dt the St. Albert and 45 
Avenue and 122 Street (suggest a transit loop on the southwest corner) 
transit stations, adequate parking and passenger drop-off bays would be 
required to minimize excess time. Simple transit shelter buildings, 
preferably housing a coffee, newspaper, snack and smoke concession would 
be required. Walking provisions to both termini should be given a top 
priority“ With*respect to the” proposed ‘route an from ‘St.“Albert, no 
travel time problem is foreseen, although the route should be planned to 
give the new bus advantages or priority over other general traffic if 
required. The proposed 45 Avenue and 122 Street (origin) bus service, 
however, will not have sufficient travel time advantage over car, on the 
122 and 114 Streets route to The University of Alberta from the south, 
because of the frequent peak hour traffic back-ups along and just before 
114 Street. Thus it is suggested that the new bus service cross onto 
116 Street following Belgravia Ravine, thence north on 115 Street, west 
on the south side of University Avenue (on service road), north on 117 
Street and west on 87 Avenue to The University of Alberta. In this way 
sufficient travel time could be saved to give the bus a distinct 
advantage over car travel, more closely resembling what rapid transit 
service is meant to be. With regards to the proposed new southern bus 


route, bus triggered traffic control devices (briefly timed traffic 
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lights called bus priority active systems) will be required at 
Belgravia Ravine and 116 Street and at the University Avenue - 117 Street 
crossings such that the bus vehicle only.can travel. across the.traffic 
streams as a non-stop type of express bus service. Coincidentally, 
pedestrian and cyclists seule be greatly assisted at these two precarious 
road crossings, particularly on University Avenue. In summary, both pro- 
posed new experimental park and bus ride express bus services must have 
continuous traffic surveillance to ensure the desired portal to portal 
travel time ratios in the vicinity of 1.0 and hence an accurate measure 


of superior transit trip diversion. 


Regarding administration of the teualted before and after 
(introduction of the new bus services) origin-destination, and perceived, 
travel time studies, the following is proposed. Before the new transit 
services are even publicized, let alone commenced, all university people 
residing in METS ‘Zones '2960, 3021, 3022, 3030, 3040, 3050, 3120 ° and’ 3130 
plus St. Albert (Ref. FIGURE 4.2) should be identified from University 
records and mailed a self addressed return envelope type transportation 
questionnaire with the necessary questions (Ref. APPENDIX II), including 
identification of whether they are a student or staff by type of staff. 
Naturally, all required questions would be asked, including automobile 
ownerships, automobile ney ety and sex, e£c,, so that sthe proposed 
Study is very scientific and complete in every regard on why people use 
public transit. By proper administration a relatively high return could 
be obtained and entered on machine records. Next, after introduction of 
the two proposed superior transit services, the same studies as before 
can be administered, except that a specific mode split question re- 


garding the new service (plus park and ride, bus and ride, etc.) would 
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necessarily have to be added to clearly identify before and after trans- 
portation mode split. This would be done, of course, by a strict 
comparison of the before and after questionnaire responses of the same 
people. As shown in CHAPTER III of this thesis, high quality data can 
Be anticipated from university people. Because, however, a new transit 
service takes a year or more to fully catch on with the public, a 
decision would have to be made regarding the timing of the second (and 
possibly third) transportation questionnaire administration. In the 
meantime the study group could in fact be performing transit patron 
counts and/or interviews on the actual proposed buses, and running 
simple travel time studies for interim as well as final reporting 
purposes. In this regard, although the study is for the measurement of 
mode split on the home to work trip movement it is evident that the late 
afternoon and evening work to home trip needs attention. In short, with 
trips in addition to work trips found on the Metropolitan Edmonton road 
system, travel time may be greater than in the A.M., such that the 
decision of people to use rapid transit might reflect partly upon the 
reverse trip, in spite of its presumed lower travel time urgency. In 
effect, this important aspect has never been studied in Edmonton yet it 


should be. 


Finally, upon retrieval of all necessary before and after travel 
time and mode split data, the required public transit diversion curves 
could be plotted against travel time ratio (or travel time difference - 
whichever measure works best) and stratified as to income, most simply 
done as student, non-academic staff member, and academic staff member. 
In this regard, additional data could be acquired,if required, including 


Federal Census Income and demographic data etc. upon the neighbourhoods 
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and people in question. 


In conclusion, the public transit study proposed above would in 
fact generate the necessary diversion curves for the City of Edmonton 
such that a scientific evaluation of trip diversion to the proposed 


Edmonton Rapid Transit System (13) could be assessed. 


4.4.3. Mode Split Based Upon Assumed Diversion 


In keeping with the previous transit trip diversion discussions, 
the purpose of this section of the study is to estimate the 1981/1982 U 
of A mode split assuming the availability and use of the proposed 
Edmonton Rapid Transit System (13). With the experience of Hill and Von 
Cube, (50); and Schmidt (41), -and=this. study (Ref. “FIGURES 93-4, 3.7, and 
3.8) duly noted, it appears that student and staff bus and car home to 
work trip diversions to rapid transit, where relevant (Ref. FIGURE 4.2), 
will range from 70% to 90% and 50% to 80% respectively. Because students 
will outnumber staff by more than three to one, aieince only 45% of the 
estimated staff (Ref. TABLE IV-3) will be in the rapid transit effective- 
ness zones (Ref. FIGURE 4.2), the study hereby assumes an 80% diversion 
for the bus and car to rapid transit work to follow. With respect to the 
non-mechanized, free costing travel mode walking, a 70% diversion of home 
to work U of A trips to rapid transit is assumed and described in 


estimations to follow. 


This portion of the study is largely a description of a geo- 
graphic based diversion of university people to the use of rapid 
transit within the zones of Brreeray once: of the mode (Ref. FIGURE 4.2). 
In this regard,what actually takes place here is a rational translation 


of the no rapid transit mode split of TABLE IV-5, into a mode split 
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assuming the use of rapid transit (13) by The University of Alberta 


students and staff. 


The first step in the development of the required mode splits 
was to identify the appropriate METS zones, complete with estimated 
future university populations, within the bus and car rapid transit 
zones of effectiveness. This was done in keeping with FIGURE 4.2 as 
shown on TABLE IV-3 whereon METS zones firstly, and students and staff 
secondly, are enclosed or set apart for bus and car to rapid transit 
calculations respectively. Next, from this table, and on the basis of 
an 80% diversion from bus to rapid transit within the bus to rapid 
transit zones of effectiveness, the continuing number and origin of bus 


riders was calculated as shown on TABLE IV-6. 


TABLE IV-7 sets out the estimated diversion of the walking mode 
to rapid transit use. The number of walkers attracted to the rapid 
transit system will likely fluctuate with the seasons and temperature, 
in relation to the economics of the proposed line. As many walkers 
could now employ faster means of travel to U of A, obviously travel time 
is not the only major factor to the choice of the walking mode. Because 
of the location of the rapid transit line and proposed stations on 
Edmonton's south side (13), the greatest density of south side campus 
bound walkers will be unaffected by rapid transit. Based on these con- 
siderations it was estimated that on an eight month university winter 
session basis, of which generally only three to four months (December, 
January, February, March) are unsuitable for sustained or long distance 
walking, a 70% diversion of walkers to rapid transit in the relevant 


zones of TABLE IV-7 is indicated. The one exception to this estimate is 
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TABLE IV-6 


THE UNIVERSITY OF ALBERTA ESTIMATED 1981/1982 


BUS MODE SPLIT ASSUMING RAPID TRANSIT AVAILABLE 


BUS - CAR , TRAVEL TIME | 
TRAVEL TIME | DIFFERENCE Geet ecee 
DIFFERENCE 


ZONES | STUDENT STAFF 


LESS THAN 10 
MINUTES 

A. Walking 
Precedence Area 
-N & S Combined 


B. Balance of 
Travei Time 
Difference Zone 
-North Side 
-South Side 


‘10 to 15 
MINUTES 
North Side 
South Side 


15 to 20 
MINUTES 
North Side 
South Side 


20 to 25 
MINUTES 
North Side 
South Side 


25 to 30 
MINUTES 
North Side 
South Side 


30 to 35 
MINUTES 
North Side 
South Side 


COMMUTERS 
GREATER THAN 
35 MINUTES 


TOTAL PEOPLE 
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TABLE IV-7 


THE UNIVERSITY OF ALBERTA ESTIMATED 1981/1982 


WALK DIVERSION TO THE PROPOSED RAPID TRANSIT 


CONTINUED 
1981/82 
CAMPUS BOUND 
WALKERS 
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that METS Zones 2230 and 2310 (Ref. FIGURE 4.2), which are very close to 
campus, were given only a 25% diversion of walkers to rapid transit. 

The reasons for this are that people, generally, will travel only forwards, 
and not backtrack from their destination, to reach a rapid transit 

Station. In addition, the two METS zones mentioned are within an easy 
walking distance from the campus. Thus one quarter of the land area of 


the zones was considered relevant to rapid transit. 


As the bus and walk mode splits are the basis of the travel time 
difference method developed in this study, the estimations just used in 
getting mode splits were quite straightforward. Getting the proper mode 
split for the three modes involving the use of automobiles, however, 


calls for.a special analysis performed as follows. 


First, for students and staff in 1970/1971, which is the year of 
most current and best quality data, FIGURES 4.4 and 4.5 and TABLE IV-8 
were developed showing the Edmonton METS zone origins for the automobile 
ALIVE Tiare 100 es a HORe ORE. and other modes. As then indicated on 
FIGURES 4.4 and a the north side and south side Edmonton percentage 
split of automobile drivers was calculated, as was the percent found in 
the two rapid transit effectiveness zones (Ref. FIGURE 4.2). This pro- 
cedure was followed throughout this portion of the study to recognize 
geographically differentiated city generations of the automobile 
oriented modes in question. TABLE IV-9 summarizes these results to be 
used in estimating the mode splits. The inherent assumption here is 
that the 1981/1982 city distribution of these modes will be generally 
the same as in 1970/1971. The final step, before proceeding into the 


actual mode split calculation, was to produce TABLE IV-10, to be used in 
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TABLE IV-8 


SUMMARY OF EDMONTON GEOGRAPHIC ORIGINS 


OF THE U OF A STUDENT AND STAFF TRAVEL MODES 


CAR POOL, DROP-OFF, AND OTHER 1970/1971 


METS CAR POOL DROP-OFF METS CAR POOL 
ZONES |STUDENT STAFF (STUDENT ‘STAFF STUDENT | STAFF) ZONES} STUDENT | STAFF 
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TABLE IV-9 


STATISTICAL SUMMARY OF EDMONTON GEOGRAPHIC ORIGINS 
OF THE U OF A STUDENT AND STAFF TRAVEL MODES 


AUTOMOBILE DRIVER, CAR POOL, AND DROP-OFF 1970/1971 


NUMBER OF PEOPLE IN 
CITY SIDE DISTRIBUTION EFFECTIVENESS ZONES 
1970/1971 1970/1971 
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TABLE IV-10 


STATISTICAL SUMMARY OF ESTIMATED U OF A 
STUDENT AND STAFF EDMONTON RESIDENTIAL PATTERNS 


TO 1981/1982 


NORTHS IDE SOUTHS IDE 


970/71 67.2% 


1981/82 


STUDENTS 
1970/71 


1981/82 


BALANCE WITHIN CAR-RAPID TRANSIT EFFECTIVENESS ZONE 
WITH RESPECT TO APPROPRIATE CITY SIDE 


STUDENTS 


NORTHSIDE 33.5% 33.52 


SOUTHSIDE 17.92 24.6% 


0.0% 
+6.72% 


+2654 


STAFF 
NORTHSIDE 


+14.9% 


SOUTHSIDE 
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recognizing estimated 1981/1982 city wide university population shifts 
in relation to the base year of these calculations being (1970/1971). A 
sample automobile-oriented mode split will now be estimated to demon- 


strate the method used in arriving at the mode splits. 


Sample calculation of estimated diversion of 1981/1982 staff 


automobile drivers of TABLE IV-5, over to rapid transit 


North Side Edmonton 
TABLE IV-5 Staff x TABLE IV-9 N. Side % 
AUS =X 58.63% = 1583 
+ TABLE IV-10 Staff Shift x % effective + TABLE IV-9, increased staff to 
1981/1982 in effectiveness 
zone x assumed Diversion 


seo (5.1 x 1583) x. 29.2% = 487 +. (2.55)x 487) x 0.08 


= 400 Auto Drivers 


South Side Edmonton 


Al 55a ax. Ol 27% ZooD 


[505 5 7) (2555) ras. 85 = (065. + 479" x 1063) jaxae Ss 


= 977 Auto Drivers 


Total 1981/1982 staff automobile driver diversion 


to rapid transit = 1377 Auto Drivers 


Continued 1981/1982 staff automobile drivers 


= Aloe = Se = 2758 Auto Drivers 


The last step in the mode split estimations was to perform all 
such automobile oriented student and staff mode diversion calculations, 


similar to the above example, followed by summarizing the overall mode 
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split (Ref. TABLE IV-11). Note that the assumed diversion of 80% of the 
automobile oriented campus bound trips to rapid transit use recognizes 
that there always will be a significant percentage of people, living in- 
side of the car to rapid transit effectiveness zones, who will use 
Etrcnopiies exclusively. Hike note the mode other was left untouched 
from the predicted mode split without rapid transit to the prediction 


With Tapid transit, there being no reason to change it. 


This concludes the university mode split estimations to 1981/ 
1982, which will become an input to the transportation planning discus- 


Sitons that follow. 
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TABLE IV-11 


THE UNIVERSITY OF ALBERTA 
ESTIMATED 1981/1982 TRANSPORTATION MODE SPLIT 


ASSUMING RAPID TRANSIT AVAILABLE 


RAPID TRANSIT 
FROM BUS 
FROM CAR 
FROM WALK 

TOTAL 


TOTAL PEOPLE 
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CHAPTER V 
DISCUSSION OF MODE SPLIT ESTIMATIONS 


SJ) ss General 

This chapter of the study deals with a discussion of the future 
mode split estimation results and the salient features of the method by 
which they were obtained. As such, the major elements. of The University 
Transportation Prediction Model are reviewed as is the method in which 
the model was used. The discussion will be completed upon an evaluation 
of the possible meaning of the mode split estimations for university 


transportation planning purposes. 


5.2. Transportation Mode Split Method 

The development of The University Transportation Prediction 
Model of this study was made feasible because of the inseparable nature 
of people and their transportation needs, as clearly identified in past 


campus transportation studies (1, 2, 34). 


The development of the prediction model was oceehinle because 
past transportation studies yielded knowledge on neighbourhood student 
generations and staff origins, in addition to the study of analytical 
transportation elements. This knowledge plus the information on 
existing and probable city growth provides the basis to model growth in 
university populations with additional and evolving transportation 


needs. The involvement and interrelationships of the City of Edmonton's 
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growth, university students, and U of A campus transportation is iden- 
tified and utilized in the model. The model is thus an estimation or 
prediction tool in that as the inputs of people and residential land use 
and city travel opportunities and characteristics change, the outputs, 
or city and university means tamil on requirement Sechange. halhémuse sof 
the prediction model in estimation, based on the best possible data 
available to the researcher at this time, has been demonstrated once in 
this study. Obviously, if and when better input data are available in 
the future, the results could be re-estimated for more accurate pre- 
dictions. This study ier pages areas such as trip diversion to public 


transit where better data are needed. 


Taken win tS o6roaaest coutexe the prediction, model “consists of 


the following elements: 


1. the travel time difference mode use curves for bus and walk 


Calipus «transportation, (Ket. FIGURES: 5.7 toO o.11) , 


2. the city and university travel modes and travel times, present 
and estimated future (Ref. TABLES III-2, III-3, and IV-1, and 
ivo2e | 

3. the detailed city-wide record of university travel mode use 


(Ref. CHAPTER III), and 


4. .the City of Edmonton present and likely future population by 
neighbourhoods complete with anticipated student generations 


and staff origins (Ref. TABLE II-26). 


The following brief review will now highlight the methodology 


of use of the above model elements. 
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With respect to the development of a reliable analytical tool to 
explain and measure recent university student and staff mode splits, the 
travel time difference method was quite superior to the travel time 
ratio method which did not explain staff mode split (Ref. FIGURE 3.4). 
The third degree polynomial family of curves was found to be the most 
accurate graphical presentation of recent mode splits consistently 
having the least sum of square errors (Ref. APPENDIX II). Three major 
modes (bus, car and walk) had to be fully analyzed to obtain the travel 
cimevdiiterence curves, (Ref. PIGURES 3.7 to 3.11), and. special, care had 
to be taken in curve development for city areas of small travel time 
differences where walk takes precedence over bus. Positive curve pro- 
gression, which was identified between study years, could only be partly 


explained on the basis of gradually lengthening city travel times. 


Portal to portal travel times as given by over 20,000 university 
Students and staff in the 1970/1971 campus origin-destination survey 
(Ref. APPENDIX II) form the basis of the travel time difference method. 
This data was found to be of high quality and with excellent Metropolitan 
Edmonton coverage (Ref. sections 3.6 and 4.2). Portal to portal travel 
times were found to be of seat value to analytical mode split determi- 
nations as they covered the overall trip via the various travel modes 
that campus bound travellers must make. The best bus service imaginable, 
for example, would measure up poorly on a portal to portal basis if a 
twelve block walk to the bus stop were involved. The portal to portal 
travel times of this study therefore, fit perfectly with Hill and Von 
Cube's (30) five basic determinants governing the basis of travellers' 


choice in available travel modes. The public seems to be aware of the 


portal to portal travel time outlays necessary to utilize the various 
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travel modes, but probably does not concern itself as much with the 
travel time requirements of the trip segments, such as a link time. 
Portal to portal or marketplace travel times are not constant as proven 


in this study (Ref. section 3.2). 


Regarding the sensitivities of travel times in the method of 
this study, the large number of METS zones and people in a given travel 
time difference category, and the large time intervals used (five 
minutes), make for relatively stable results. If the future travel time 
out of a given METS zone changes by one minute or so it may still fall 
in the same broad five minute travel time difference category, if it 
does change category, it may be offset by another METS zone changing 
oppositely. The travel time difference method itself has built-in 
Stability in the,sense that if travel time turns out differently than 
anticipated it is quite probable that car and bus travel times would 
change together, thus maintaining comparable differences. Walking time 
on the other hand will remain relatively constant. Growth in use of this 
mode will depend upon lengthening portal to portal car and bus travel 


time. 


The University of Alberta transportation studies since 1965/1966 
(1, 2, 34) have provided a uniform, reliable, and detailed account of 
the evolution of campus mode splits (Ref. TABLES III-2 and III-3). This 
information was essential to the method of the prediction model, pro- 
viding knowledge and confidence in estimating further mode use changes. 
In this regard the exact details of past student and staff travel 
patterns can be accommodated in the prediction model to account for 
differentiated use of the various travel modes across the City of 


Edmonton. The detailed record of university parking supply and demand 
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Supports the overall method of the study as a determinant to travel mode 
choice. Campus parking supply was shown (Ref. section 3.8) to have 
exhibited little constraint on campus mode splits to 1970/1971. The one 
major weakness of the use of the prediction model is the lack of de- 
tailed travel mode use data covering trip diversion to superior forms of 
publicotransits (Thiswfactriserecognized»in the thesis) (Ref! -Section’4:4.2) 


and corrective studies suggested. 


Regarding the use of the residential land use configurations of 
the City of Edmonton (57) in the prediction model, the following points 


on methodology are worthy of note. 


1. The City of Edmonton growth is monitored and planned very 
carerully (57; 59; 60) yielding good quality data for this 
study. Four of the six new outline plan areas of proposed 


city crowen are undersdevetonment (713, 9, 5945, 06). 


2. The age Of Subdivision research (Ref. psection 252.2(c)) pro- 
vided the basis ee 41,300 members of the projected 1981/1982 
city population were not considered for major a meaty student 
generations (Ref. TABLE I1-22). This may also be viewed as a 
conservative measure to account for some degree of flexibility 


in city growth. 


3. Any unforeseen long run change in city growth plans or major 
departure from the General Plan (57), would necessitate re- 


estimation of The University Transportation Prediction Model. 
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5.3. Discussion of Mode Split Estimation Results 

At the outset of this discussion it may be wise to briefly re- 
view what the estimations of this study pertain to. In summary, the 
mode split estimations have been performed on The University of Alberta 
at a population of approximately 8,000 staff, 25,000 full-time, and 
1,200 part-time day, winter session students (Ref. TABLE II-26). This 
study has demonstrated that this general magnitude of related demand 
upon the U of A is feasible by 1981/1982, provided that the economy of 
Alberta is strong and not beset by a recession as in 1970/1971 (Ref. 
section 2.2.l(c)). If there were economic troubles this size of demand 
could occur at a later date. In this study a possible 2% to 4% over- 
estimate on staff and part-time day, winter session students was 
justified as the contribution of campus peak hour visitors to the campus 
transportation problem. The study has therefore not accounted for 
University Extension (50), late afternoon and evening credit, casual 
bookings, or community use of university facilities. Of even greater 
Significance, the study does not deal with the large University of 
Alberta Hospital, the Aberhart Memorial Hospital, the Research Council 
of Alberta, the W. W. Cross Cancer Institute, the Jubilee Auditoriun, 
or the increasingly dense south Garneau high-rise apartment and commer- 
cial area. These facilities are located on or adjacent to the campus. 
Although these traffic generators are not part of this study, their 
growth implications should obviously be of some real concern to The 


University of Alberta and the City of Edmonton. 


To proceed with the discussion of the mode split estimation re- 
sults. it is necessary to restate the major technical assumptions of the 


study as follows: 
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1. The extent of the diversion of trips to the proposed Edmonton 
Rapid Transit System (13) could not be measured and was there- 
fore assumed with a reasonable degree of insight into the 
problem. The study proposes a public transit diversion study 
(Ref. section 4.4.2) to correct the need to measure city transit 


diversions. 


2. Future city travel times for car and bus were not measured but 


rather estimated on the basis of reliable data. 


5. The future size of the city was assumed from the City of Edmonton 


General Plan (57) (Ref. FIGURE,.2.12). 


4. Several broad city residential distributions of university 
people were assumed to be generally similar in 1981/1982 to 
1970/1971. The origins of the mode other, for example, were 
assumed to remain close to campus on Edmonton's south side. 
Also, university staff will likely continue to have substantial 


residential concentrations in south and west Edmonton. 


In keeping with the technical assumptions, the mode split re- 
sults and discussions that follow must be viewed as being based on 


possible estimations only, to be weighed or evaluated accordingly. 


The estimated mode splits with and without the use of rapid 
transit, as summarized on TABLE V-1, raise some very interesting and 
challenging questions in the future development of The University of 
Alberta. In overview, the mode split figures are eluding to a major 
problem in the phasing of transportation facilities development to 
ensure a smooth transition to the assumed start of rapid transit. 


The problem is one of satisfying the interim essential transportation 
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TABLE V-1 


THE UNIVERSITY OF ALBERTA 
SUMMARY OF COMBINED STUDENT AND STAFF 


ACTUAL AND ESTIMATED TRANSPORTATION MODE SPLITS 


1981/1982 1981/1982 1981/1982 
TRANSPORT MODE 1970/1971 WITH NO DIFFERENCE 
RAPID TRANSIT RAPID TRANSIT | IN MODE SPLITS 
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needs of the university's students and staff, notwithstanding, main- 
taining a good campus educational environment and extracting prudent 
long range educational use from a scarce campus resource: land (Ref. 
APPENDIX III, environment). In short, the difference on parking demand 
between the two predictions may not be needed for all time. The key 
idea to imagine here, is how and where is this parking to be provided 
if existing public transit is unable to win over university people who 


might otherwise be campus parkers? 


Turning to the estimated mode splits (Ref. TABLE V-1), the 
following observations are in order: The long standing campus trans- 
portation trend (Ref. TABLE III-2 and III-3) towards more use of public 
transit will continue with or without receipt of rapid transit. Without 
rapid transit the Edmonton Transit System could be required to carry, 
for The University of Alberta, about 13,000 home to work trips per day, 
om mough Ly 26;,000-total trips.) \ To, set) this: in, perspective, this) ds 
double the number of trips carried in 1970/1971 (10), implying up to 
twice the number of buses if crush loading is Pas averted. When this 
magnitude of bus transit loading is viewed in relation to an additional 
1,500 campus cars merged with other traffic generations in the area, it 
appears the possible future transportation situation cannot be handled 
without some adverse affect on the campus educational environment 
(Ref. APPENDIX III). More space demands for transportation facilities, 
noises, exhausts, visual pollution, congestion, and stress and strain, 
may be possible problems. This is an educated viewpoint which should 
be valadated with. furtheriresearch.. Note that the use of cars instead 
of bus transit would only tend to worsen the future possible transpor- 


tation and campus environmental situation, as many more cars carrying 
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an average of 1.30 or more passengers per car, would be required to do 


the job of 40 to 60 passenger buses. 


There are two striking aspects to the public transit situation 
alluded to in the estimations of this study. First, if conventional bus 
aces 1S gol cO dO che JOD Expecred Of At, 1c1MUuSt actively compete 
with the comfort and conveniences of the automobile, to reduce the 
"quality gap" identified in 1970/1971 (10). As this study shows, weekly 
Outhays OF portal to portal, or marketplace, transit trave] times of 
1970/1971 were often excessive in relation to more productive use of 
time. Looking to the future, with anticipated city growth (57), more 
and longer commuting to U of A is inevitable. The future success in 
bus transit lies in steadily improving reliability of service, directness 
Of routing, etc., and essential user conveniences such as*bus shelters at 
key points throughout the city. The new start on changes and improve- 
ments in public transit (10, 11) should continue, as indeed public 
transit improvements are exactly what the majority of the City of 
Edmonton citizens recently expressed that they want (54, 55). Fortu- 
nately, The University of Alberta is pdSitively sensitive to improvements 


in™public ctrans1t: 


The second aspect, however, recognizes that there likely is a 
limit to the improvements to bus transit that can be made. At some stage 
of city growth and bus transit development it probably will become too 
expensive to reduce the "quality gap" (10) any further. The possible 
problem is that the campus educational environment could suffer from 
general university area traffic even before the above stage is reached. 
The feasibility of handling the transportation load estimations of this 


study requires additional consideration. 
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In reviewing the estimated mode splits (Ref. TABLE V-1), the 
transportation situation, assuming the use of rapid transit (13), can 
be handled with greater ease as no campus load, other than rapid transit 
itself, is substantially in excess of experience to date. In fact, the 
most illuminating comment that could be made here is that the estimated 
mode split, assuming the use of rapid transit, can be envisaged as a 
transportation situation similar to 1970/1971, with improved potential 
environmental factors such as; fewer automobiles and commensurate space 
demands. Greater campus densities with rapid transit appear to be 
feasible with less demands on parking and roadway space. Rapid transit 
would save substantial amounts of weekly travel time for those using it 
(4, 13), also providing for potentially greater campus arrival and 


departure 4travel efficiencies: 


Assuming tne*receipt and use of rapid transit (13), there would 
be roughly 9,600 more campus fuiiceee (Ref. TABLE V-1) diverging from two 
specifictstations (13) «<tifsthese walkers were merged with the estimated 
walk and bus mode people it could have serious impact upon the desired 
environmental quality of related campus academic space. The estimated 
combined campus walking loads thus deserve careful space planning 


attention. 


A major technical assumption on transit trip diversions was made 
in the study regarding rapid transit. The lack of diversion data should 
be corrected as soon as possible (Ref. section 4.4.2), and The University 
Transportation Prediction Model re-estimated on the basis of better data. 
The study utilized a theoretical, yet sound, method’ (Ref. section 4.4.2) 
to obtain the zones of rapid transit effectiveness (Ref. FIGURE 4.2). 


Nevertheless, the fact remains that the zones may not be as definite as 
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shown, dependent upon ultimate bus routing to rapid transit, etc. A 
noticeable example would be that Highway 16 East may extend the north 
side Edmonton zone of rapid transit effectiveness to the south side at 
118 Avenue. In this regard the transportation planning implications are 
such that, if the effectiveness zones increase in size, the rapid transit 
estimations will also increase, other things remaining equal. With 
respect to the assumed .80% bus and car, and 70% walk, to rapid transit 
diversions, the implications of a high diversion estimate are that U of A 
would necessarily have to accommodate more bus, car, and walk people, in 
proportion to any reduction in the diversion estimates. The walking mode 
is least sensitive to any diversion reduction by way of the 70% (vs. 80%) 
diversion estimate. In addition the rapid transit alignment and stations 
(13) would be irrelevant to the greatest densities of campus bound walkers 
(e.g. south Garneau). Thus, walking will continue to be an important 


campus mode deserving of careful service and planning attention. 


The study has referred to the initial Edmonton Rapid Transit 
System (13) and tends to assume that it will not be more than a year or 
two old in 1981/1982. This,poinc, deserves Claritication.. im essence), 
this study deals only with the first several lines of the proposed over- 
all rapid transit system (4, 13), assuming that by 1981/1982 it will not 
have had sufficient time to impart any realignment, or changing patterns, 
in city residential land use. Such changes will inevitably Occur, 
assuming rapid transit is developed, as has been the case in other cities 
(65). This study recognizes this factor, and suggests that any such 
changes go against a technical assumption of the study indicating re- 


modelling the prediction model on newer data. 
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Continuing with mode split estimation results (Ref. TABLE V-1), 
and assuming U of A and other institutions on campus will get larger, 
the probable density of campus area transportation needs is such that it 
will be imperative that transportation conflicts be identified and 
planned for, otherwise capacity will fall and congestion and chaos will 
result. Specifically; students and staff alighting from public transport 
should not block other public transport or cars. Bus transit headways 
will have to be scheduled tight and undue delays would be detrimental to 
the operation of the transit system. The mode passenger drop-off will 
Continue to be "important ’and ‘critical to ‘the extent “that it ‘should ‘be 
closely regulated, and performed, in specific passenger drop-off bays 
removed from moving lanes of traffic. Untimely and illegal passenger 
drop-off occurrences in moving traffic lanes will be very detrimental to 
the transportation system at high density. The provision, and upkeep by 
season, of adequate pedestrian ways should not conflict with vehicles. 
Continued good use of traffic lights and/or pedestrian grade separations 
WEPh“be trequired?™ Tie mode ‘other asepredteted 'to ‘continue tat! a*srgnifi- 
cant level and provision for bicycles out of the way of vehicles in the 
whole university area would be very wise. And lastly, the provision of 
proper vehicular turn-offs from major arterial roadways should be done 
efficiently, with proper turning radii and other geometrics, quite unlike 


current inadequate turn-offs (e.g. 114 Street South). 


To sum up the possible meaning of the mode split estimation 
results; a lower university enrolment than demonstrated as possible in 
thiss tidy ‘ddesmnot necessarily, “of itsebt /resolvethe possibile future 
university area transportation problem. From a transportation engi- 


neering point of view the students used in this study may be viewed, in 
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part, as a quantifiable load representative of other unquantified groups, 
such as Extension (64) (Ref. APPENDIX III). The introductory remarks of 
this discussion allude tothe possibility that groups other than the uni- 
versity, singly or together, could precipitate transportation demands 
injurious to the campus oileatonad environment. This matter is open to 
study. The mode split estimations of this study (Ref. TABLE V-1) indi- 
cate a possible buildup in university parking demand until the assumed 
receipt of the proposed Edmonton Rapid Transit System (13). This buildup 
will occur if the anticipated growth in conventional bus transit does not 
meet the related transportation needs. Additional campus parking for 
university people could be essential for a time and then not needed upon 
receipt of rapid transit. What the interim transportation and the campus 
educationally oriented land use values situation is calling for, is 
Satellite aan as and when required. Campus landscaping, etc., need 
not be delayed five years or more pending rapid transit. In essence, a 
system of park and bus ride, in preparation for the days of park and 
rapid transit ride, may be the answer. The transit diversion study 


suggestion of this study is such a system (Ref. 4.4.2). 


The provision of surface transportation capacity is often such 
that the influence of other university area traffic generators, plus 
additional interim or lasting university parking, could aadvereont ty 
set in motion development injurious to the campus environment. The 
simple removal of a boulevard of beautiful mature trees, for example, may 
be as harmful to a campus environment as developing a freeway through a 
quiet residential district (54, 55). The philosophy of removing any 
excess in parking when rapid transit arrives appears to be unwise. More- 


over, thé untimely arrival at the surface transportation capacity in the 
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campus area, caused by density of vehicles, could prematurely discount 
the full utility of campus educational facilities. Because of these 
possibilities a long range view to sound campus transportation provision 


and planning is important; tomorrow's imperatives today. 
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CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 


The purpose of this research project was to establish the trans- 
portation determinants necessary to develop a campus transportation 
prediction model. This project used the model to estimate and assess 
the possible university mode splits in one decade. In doing this re- 
search, many factors and transportation determinants to travel mode 
choice were analyzed, including possible city and university size. The 
initial impact of the proposed Edmonton Rapid Transit System (13) on 
The University of Alberta was viewed as an assist to long range campus 
transportation planning. Because rapid.transit trip diversion could not 
be measured, this work represents possible estimations only. The main 
source of data was university origin-destination studies conducted 
between the 1965/1966 and 1970/1971 campus academic years, and the major 


conclusions of the investigation are as follows: 


1. The university transportation pattern is such that three 
(automobile, bus, walk) and not just two (automobile and bus) transpor- 
tation modes must be developed by analytical means to predict mode 


splits. 


2. The travel time difference measure of relative travel time 
to The University of Alberta is a relevant reliable measure and the 


travel time ratio measure is not. 
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3. Portal to portal travel time is the best travel time measure 
for analytical mode split determinations as it covers all segments of 
the trip that campus bound people must make. Portal to portal, or 
marketplace, travel time by bus and car has deteriorated in Edmonton from 
1965/1966 to 1970/1971, as evidenced in this research. This being the 
case individual link travel time deterioration for the home to work trip 


is a distinct possibility. 


4. The University of Alberta is positively sensitive to improve- 
Mencs oan public transit “service. (Public transit willjplay a role of in- 


creasing importance in servicing The University of Alberta. 


> bt 15, probable chat, The University of Alberta could experience 
an equivalent student population of 25,000 full-time day, winter sessions 
students by 1981/1982. This assumes a strong Alberta economy until then. 
In view of the intended residential land use shape of the city (57), 
more commuting will be required by many students and staff, and weekly 
travel time outlays will continue to be substantial with present means 


of transportation. 


6. With no rapid transit in service by 1981/1982 (13), The 
University of Alberta will probably require 1,500 additional car parking 
spaces and will need up to double the number of buses of 1970/1971 (10). 
This magnitude of possible additional transportation facilities space 
demands appears to be potentially harmful from the point of view of the 
desired educational environment (Ref. APPENDIX III). (Other major uni- 
versity area traffic generators complicate the situation such that lower 
enrolment does not, in itself, necessarily solve the probable transpor- 


tation problem. 
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7. Assuming the initial possible university use of the pro- 
posed Edmonton Rapid Transit System (13), over 9,000 students and staff 
will use it. This would allow a reduction of 1,500 stalls to current 
(1970/1971) campus parking stock. Such a reduction to campus space 
demands would allow for greater campus densities and a potentially better 
campus environment. From the university's point of view, the proposed 
northwest branch of rapid transit (13) has limited utility in its present 


proposed form. 


In addition to the major conclusions above, the following 


important minor conclusions are presented from this research investigation: 


l. The desirability of the use of public transit (bus) by 
students and faculty and staff diminishes rapidly for home to work portal 
fo portal transit ‘travel \times exceeding sixty minutes. At this upper 
transit travel time boundary, weekly travel time outlays are excessive in 


relation to more productive use of time. 


2. Through good planning and management, and changed use of 
campus bound automobiles, there has been no significant parking con- 
straint by 1970/1971 at The University of Alberta. The changed use in 
student and staff parking needs manifests itself in greater parking 


turnovers and increased group riding or car pooling. 


3. Assuming rapid transit will be developed, a campus transpor- 
tation policy needs adoption to match parking provision to long range 
needs. In essence, what may be required in the interim period is a 
system of park and bus ride, in preparation for the days of park and 
rapid transit ride. The philosophy of removing any excess in parking 
when rapid transit arrives, may be very unsound from the point of view 


of the campus environment. 
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4. Assuming the combined use of rapid transit, bus transit, 
and walking, the combined walking load at points of campus entry and 
beyond, may have very significant impact on the qualities of campus 
interior academic space. Walking will continue to be a very important 
campus travel mode and therefore deserves careful planning and opera- 


tional (by seasons) attention. 


5. With higher-vehicular densities in the university area it 
will be imperative that surface, or roadway, transportation conflicts be 
minimized to maintain efficient traffic flow. In view of the great 
concern for the campus educational environment, bus routing, simple 
Curpcuus, and strict Stopping rules, are the kinds of things indicated 
and not major grade separated interchanges, or other excessive space 


consuming measures. 


As asresult of this research project the following points are 


offered as recommendations: 


1. That a trip diversion to public transit study be undertaken 
at an early opportunity to measure trip diversions to superior forms of 
public transit. Such a study would be valuable in estimating, with 
greater confidence, the probable use of the proposed Edmonton Rapid 


Transit System (13). 


2. That a campus origin-destination transportation study be 
undertaken in 1974/1975 for the purpose of re-estimating The University 
Transportation Prediction Model. Such a study would be designed to 
observe bus and car portal to portal travel time changes, mode use 


changes, and the city residential patterns of students and staff. 
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3. Additional research is required to identify the reason for 
positive curve progression between relevant years for the travel time 


difference mode split curves (Ref. FIGURES 3.7 to 3.11). 


4. The annual week long joint City/University public transit 
cordon count study (10, 11) be continued to provide the basis for 


improvements in public transit to The University of Alberta. 


5. That the City of Edmonton transportation planners continue 
to study and implement ways to reduce city wide portal to portal public 


transit travel times to U of A and area. 


oO. that the possibility OL provision Of direct bus Service to 
U of A from St. Albert and Sherwood Park be explored in the near future. 
Such services should not exceed portal to portal travel times of sixty 


minutes and, desirably, should be faster. 


7. That more transportation planning and operational attention 
be given to the travel modes walking and other (such as bicycle) through- 
out the university area. The mode walking should be recognized as a 


major campus travel mode. 


8. As a result of the possible estimations of this study the 
following points should be ‘given further study by The University of 


Alberta leading to the adoption of sound long range plans and policies. 


(a) Consideration of the campus parking situation in view of 
the proposed Edmonton Rapid Transit System (13), but transit 
ridership increases to and from the campus, and the possibility 
of inadvertent damage to the desired campus educational 


environment. 
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(b) Consideration of an active policy with respect to the 
implications of university area developments (and plans) as 
they inevitably influence university area public facilities 


and spaces and the environment. 


(c) The effects of the possible combined load of campus 
walkers from the bus, walking, and rapid transit modes on the 


desired educational qualities of campus academic space. 


9. Sources of university area traffic generation other than 
The University of Alberta should be studied before city-wide transpor- 
tation decisions are made respecting The University of Alberta area of 


the City of Edmonton. 


10.. The city and:university cooperate in a program of the re- 
duction of obvious and subtle transportation conflicts which will be 
very detrimental to efficient transportation with increasing campus 
densities. Such a program must recognize the transportation needs 
unique to the U of A such as very significant amounts of the passenger 
drop-off and the mode other. Change in transportation facilities should 


honor the desired campus educational environment. 


11. That The University of Alberta continue to support the 


proposed Edmonton Rapid Transit System (13). 
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APPENDIX I 


TABLE I-1B 
OPERATIONAL RESEARCH POSSIBLE UNIVERSITY CANDIDATES BY GEOGRAPHIC ZONE*** 


1971 POSSIBLE UNIVERSITY CANDIDATES 


Zone 1 Zone 2 Zone 3 Zone 4 Zone S Zone 6 Edmonton Calgary Others Total 

Condition A 70 206 147 200 142, 224 621 539 34 28S 
Condition B- 160 276 245 350 205 PROT) 1eESO 37/4 eee 3,659 
Condition C 36 94 73 83 47 ol 419 308 71 1,222 
Condition D 1 - Zz mi Sas Bhd PND eee 8 3 3 21 
267 576 467 633 396 594 2,198 15724 7-250 7,085 

1970 POSSIBLE UNIVERSITY CANDIDATES 

ZONC we ZOnGee § LOnEs Ss) Zone ys) cone om Zone © Edmonton Calgary Others Total 

Condition A 63 164 172 22h 168 235 659 671 5 2,358 
Condition B 143 309 279 370 209 294 1,053 824 29 3,510 
Condition C 31 74 46 64 36 54 188 190 4 687 
Condition D - 1 3 - - - 5 4 - 13 
PE 548 S00 655 413 583 1,905 1,689 38 6,568 

1969 POSSIBLE UNIVERSITY CANDIDATES 
Zonemls ZonerZ. | Zones) Zoner4) Zonelo Zone.6 Edmonton Calgary Others Total 
IS 2eralotal 

Condition A 91 268 236 ©=—s_- 3326 231° 396) 806247) 49555) 417064. 9) 12 SS 7AS) 
Condition B 120 279 251 299 160 SS S547 5 929 597 18 yay i | 
Condition C 22 54 39 40 39 407 2025 8 1Sa 215 103 3 505 
Condition D 1 - 1 - i 2 6 14 20 4 1 30 


234 601 527 665 431 TOON 1S OSe 240 mer lie OS SS Uo ey 


= Students who wrote Departmental examinations. 


** Students who did not write Departmental examinations. 


*** Source: Ref. 38. 
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FIGURE 1.2. POPULATION AND TOTAL ALBERTAN UNIVERSITY ENROLMENT 
ALBERTA 1971 CENSUS DIVISION 10 
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FIGURE 1.3. POPULATION AND TOTAL ALBERTAN UNIVERSITY ENROLMENT 
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TABLE 


SERTES>G: 


I-2 


TABLE I 


THE PROVINCES, 1961, 1966, 1967, 1968, 1969* 
(In Dollars) 


Province: 


Newfoundland 


Prince Edward Island 


Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 


British Columbia 


Canada 


*Source: Ref. 48. 


1961 


932 

943 
1,256 
1,099 
1,455 
1,908 
1,546 
1,146 
1,607 


1,843 


1,613 


Per Capita Income 


1966 


1,274 
1,367 
i713 
1,571 
2,045 
2,648 
2,153 
2,154 
2,281 


2,542 


2,283 


1967 


in 298 
1,514 
1,905 
1,739 
2,239 
2,842 
2,407 
2,089 
2,419 


2,693 


2,461 


1968 


1,489 
1,691 
2,074 
1,910 
2,409 
3,064 
2,658 
2,396 
2,658 


2,835 


2,662 


1969 


1,617 
ep 
2,305 
2,088 
2,632 
3,371 
2,843 
2s ig 
2,918 


51.20 


2,915 
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APPENDIX I 


TELEPHONE 429-5846 


WING ARIVA 


AN ORGANIZATION OF ALBERTA FARMERS ANDO THEIR ASSOCIATIONS 


9934-106 STREET 
EDMONTON 14, ALBERTA 
CANADA 


July 6th, 1972. 


Mr. W. J. Williamson, 

Institutional Research and Planning, 
University Hall, 

University of Alberta 

Edmonton, Alberta. 


Dear Mr. Williamson: 


As requested by telephone hare is some background information on 
farm income in Alberta. 


The only source of farm income by region in Alberta for a 12 month 
period in 1970-71 will be available from Statistics Canada early in 1973 from 
the June 1971 census. 


Grain prices except for rapeseed, were down in 1970 and so were grain 
Sates because of quota restrictions. 


Livestock sales were strong and helped keep farm income up in 1970. 
Beef prices at $28.90 per cwt, were very good. However, Census Divisions 
12, 13, 14 and 15 had only 10% of the sales. Hog prices were average at 
$28.40 and 25% were sold in the same regions as..above. 


The same region produced 16.5% of the field crops in 1970 and prices 
were down from previous years. About 30% of the cash advances would be for 
Alberta. 


Yours truly, 
ae 
imer Allen, P. Ag. 


Research Economist. 
EA/ww 
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APPENDIX I 


TABLE I-4 


THE CANADIAN WHEAT BOARD ANNUAL REPORT 1970 
EXHTBET? Vi 


EXHIBIT VI 
STATEMENT OF ADVANCE PAYMENTS TO PRODUCERS UNDER THE PRAIRIE GRAIN 


ADVANCE PAYMENTS ACT 


As at July 31, 1970 


Cash Advances 

Advances repaid 
LOS es arGrop year (AIET.. Sete cs eta eee eheces es § 35,2035467 35,200,780 
Seo Crop Vaart o. Gee alne LOO. POS eee eee sos 34,369,653 34,365,596 
PO SIMEOBO TOD SVeRE 6A e hocu'sidels cv'd es sesstlesceciee's 38,492,505 38,488, 393 
Seer mO TOR VC AT: rs celea Cive's WV 6 a:b ein vibe dea Aele one 63,912,550 63,902,669 
Me G2NCrOM YOAT Acs te Gle'd.ce cee ev coven stwacee es 16,656,713 16 ,649, 316 
PE COM CLOR TV GRE Ve s'o 5 sie fs’ tives oecldlessiecawasies os 29,251,526 29,243,846 
A seOMmOLOp VEAL 1s .cc ss ves se sa ep cee eee aoe hpee aie 62,136,418 62,120,728 
FOE CIP CLO LORE dvi olah stds" elsbwtetarstdtatabatcteratdtslelenarciote 32,961,844 32,949,405 
BAIR OOTGLOD YEAr Abe edictd Mitac ted terete Ohentetateans 40,600, 386 40,583,478 
GOON) CLO LEAL: het rah celal Sarah ahat er ctetatet ated cbhdctdteraneere 36,668,270 36,647,610 
BIO OOM Crop VOT SotHe cide rwIe ruses da raneese das 47,280,533 47,236,917 
bomen Grow Year sieddgaddcdacaddddvcsadsonedseon 15,052,919 147,364,097 
ECF TOUGTON VOal Siecedectrsdadioesiveiedsedeane, 27D hI, TEL 135,472,573 
$862,163, 325 $720,225,408 


Balance: towbe jrefunded by Producers as at July 31; 1970 san. dane. -cceseesescuss 


Add: 
Bank interest to July 31, 1970 payable by the Government 


of Canada e@oeeetereaceereeo eee eee te eoeooeeeeee ere eeeeH Pee eoe22000 


Less: 


Deduct: 

Balance of fumds received to cover advance payments in default: 
Government of Canada occ cwcccc ccc ccenc cee sscescesovcscecuces 
Line: BlevatorsCOmpanteSi. asic. agelgies's cis olsie scale sicltiec oie saeles cles 
Interest received on default paymentS ...cccrcccvsccccececceses 


Amount paid to July Sib 1970 e@ocseeeeeteoeseeeceeveeoese270 602800 


Owing to The Canadian Wheat Board as at July 31, 1970 ......... 


EXHIBIT VIL 


STATEMENT OF PROVISIONAL PAYMENTS TO PRODUCERS ON UNTHRESHED GRAIN 


28,484,602 


27,411,512 


65,277 
7,254 
380,755 


UNDER THE PRAIRIE GRAIN PROVISIONAL PAYMENTS ACT, 1969-70 As at July 31, 1970 


Cashradvances Co” PrOdUCETS .\ cls c's «ss ole cele cislelelete selec es ole eis eeies % 


Less: 


AdvanCesmEepaldsDyelLOdMCC TS i stsarsielelaksisieisisielelsisisisielsiclcicnsiciete 


Balance to be refunded by Producers as at July 31, 1970 ....... 


Bank interest to July 31, 1970 payable by the Government of Canada 
AMUN Datdes tows Wlye5 10 9/0 meretatensye etaleretsioreoicielels eretate erates 
Owing to The Canadian Wheat Board as at July 31, 1970 ...cccsccccccnccveveccces 


Less: 


$1,204,852 
393,088 


41,600 
35,059 


Balance to be 
retunded 


137,304,568 


141,937,917 


1,073,090 


143,011,007 


453,286 


$142,557,721 


$811,764 


6,541 
S8T3, 305 
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APPENDIX I 


TABLE I-5 


THE CANADIAN WHEAT BOARD ANNUAL REPORT 1971 


EAE EB Ae Vd 


EXHIBIT VI 
STATEMENT OF ADVANCE PAYMENTS TO PRODUCERS 
UNDER THE PRAIRIE GRAIN ADVANCE PAYMENTS ACT 


As at July 31, 1971 Cash 


Advances to 
Producers 


1957-58 Crop Year e@eseecreecesceoeee 2eeeveevee7ese882020880 $ 35,203,467 


Bees Cee * VEAL Krave omic cateiavs ele vs ee ©4070 .sie 6 hoieloiele is 34, 369,653 
ee OU) LOD Gat i"sc's as o'eS's ointete wave 6 cle cls'eslelels sveie:s 38,492,505 
AO Me OUR OD| VGATa s’ese's ola sie, 6/eeja'sielele 0-</e! ¥elelsiele'el s'eieles G39 E2550 
Ede O21 COD). YGAT. Win. sistererctetate s'oc's oss stele sieitiacieteie-s 16,656,713 
OG -OSE GOD Ve cial cavetencraraeleperclevecctel sive e ereialolerstotetererstate 29 seo, 20 
LO Gad ONE EOD NCAT Fe sn.s sete W's)0 cfe'e'6.0/a, 6/6 ats b slatelatere ele 62,136,418 
Oi COR C EOD ti it Li Jo's oheit eleliels) ole suche larsielctaiejsiele sielete sieve 32,961,844 
OGD —OONGrOpMYiGAar welere sisicieieiele cielele't ie c/s slsielcietelolersiensiere 40,600, 386 
NIGG=GUPGEOD VEAL Biate a accie aise sidve's\« cin icieveiuale eieigieralalate 36 668,270 
LS GM GON ECOD “LEST. 4.0'.7c eres cat sis edie es ele atiele aes ela ore 47,280,533 
UGGS Con CEO = VG AEina.. sis slctslereieie ciate es isielsteleicievelerarele ae eye She) 
BLEIGI— OP Cropiviear, tte. cictetersbere\sleteis, 916-5 sie,euere erererelerecouers BUPA TdT SAS 
bo 20-719 Crop Year es.c chads cee e's 6.0 0 ee sisiea eaves sate 91,105,890 
$953,269 ,590 


Balance to be refunded by Producers as at July 31, 1971 
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Bank interest to July 31, 1971 payable by the Government of 
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Less; Amount paid to July 31, 1971 eeoeeeeseeeeeeoveeoeoeoee700 028686 


Deduct: 

Balance of funds received to cover advance payments in default: 
Government of aCanadameraere sieisie ole cloleieieleletcioletslelele cfeie e/alsisicieicistelelereic 
ines levaton. Companiecimcccitsclaveietore ci eterersietetetetelslerercielelsveteleiclolsierererere 

Interest received on default payments! Sicccsiecsiiccscciececes nee 


Owine to- Ihe) CanadiangwheateBoard as) at duly poie19/11) |.) sic\cretatsielolsieletelelcicisis/elarclslcre 


Advances 
Repaid by 
Producers 


$ 35,200,780 
34,365,874 
38,489,505 
63,902,852 
16,650,027 
29,245,423 
62,121,968 

32,951,439 
40,586,647 
36,651,588 
47,254, 325 

150,196,074 
250,406,233 
67,480,825 


$905 503,560 


36,262,236 


35,969,761 


76,025 
8,447 
401,724 
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Balance to 
Be Refunded 


By Producers 


$ 2,687 
3,779 
3,000 
9,698 
6,686 
6,103 

14,450 
10,405 
13,739 
16,682 | 
26,208 | 
1,656,245 
22,371,283 
23,625,065 
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292,475 
48,058,505 
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MEASURES OF FARA TD 
ARE MISLEADING: REPO? 


CURRENT FARM INCOME POSITION 


“Various measures of farm income 
available from the Alberta Department 
of Agriculture, Alberta Bureau of Statis- 
tics and Statistics Canada can be mislead- 
ing,’ cautioned Dobson Lea, President of 
Unifarm. 

Mr. Lea presenting Unifarm’s annual 
brief to the Provincial Cabinet October 
28, unveiled the organizations proposed 
solutions to the many problems facing 
farmers. 

Noting that the government has gone 
on record as being concerned and deter- 


APPENDIX I 


mined to challenge these problems, Mr. 
Lea commented that “We look forward 
to increasing consultation and co-opera- 
tion with the new government.” 


Unifarm feels that it is extremely 
important that the current income posi- 
tion of Alberta farmers is understood 
before attempts are made to solve the 
many problems facing them. 

The measure most often used is based 
on gross cash receipts to which Income 
in Kind is added, and from which farm 
operating expenses are deducied to 
establish “‘realized net farm income”, 


TABLE f 


INDIVIDUAL TAXATION — STATISTICS, ALBERTA FARMERS 1966-69 
Individual Taxable Returns 


Net Income Class 1966 


Under $2,000 
2,000 to 3,000 
3,000 to 4,000 
4,000 to 5.000 
5,000 to 7,000 
7,000 to 9,000 
9,000 to 15,000 
15,000 and over 


3,205 
4,490 
5,290 
4,490 
5.194 
2.610 
2.850 

932 


TOTAL 29,061 


AVERAGE INCOME § 5,440 


1967 #470 


(number) 


1968 1969 


g3v> 
Bw eed 
Yr. 
DWT 
vise 
6g Se 
277)° 
70)" 


2,716 
4,380 
4,985 
4,107 
5,365 
3,031 
3,417 
1,091 


2,610 
4,521 
5,195 
4,281 
5,638 
3,313 
3,264 . 
1,102 


2,756 
4,190 
4,901 
3,820 
4.532 
2,100 
2,331 

705 
29,092 227%)" 


29,924 25,335 


5,780 5,740 5,270 3 3F! 


Non Taxable Returns 


Under 2,000 
2,000 — 3,000 
3,000 and over 


19.064 
6,721 
3,804 


TOTAL 29,589 


AVERAGE INCOME $ __1,460 


19,774 
6,615 
2,872 


20,309 
5,782 
3,353 


22.636 
5,180 
2,757 

29,444 


29,261 30,573 


1,200 1,200 750 


All Individual Returns 


Under 1,000 

1,000 — 2,000 
2,000 — 3,000 
3,000 — 4,000 
4,000 — 5,000 
5,000 and over 


11,209 
11,060 
13,211 
7,657 
5,200 
12,313 


TOTAL 58,650 


AVERAGE INCOME $ 3,500 


12,360 
10,665 
10,082 
7,078 
4,707 
13,564 


12,078 
10,306 
11,137 

6,875 

4.881 4,160 
13,909 10,222 
58,456 


59,185 55,908 


3,470 $,440 2,800 


Source: Unpublished data, Department of National Revenue, 


Ottawa. 
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“New farm income” can be calculated by 
adding inventory changes. However, nei- 
ther of these is by any mncans a measure 
of disposable income. Unifarm believes 
that disposable net fumily income is a 
more meaningful measure of the econce 
mic wei-being (excluding social benefits 
or requirements) of the family farm. 

The best available measure can be 
taken from taxation statistics, which 
report all income whether it is from the 
farm only or from the farm and other 
sources. These statistics do not include 
imputed “Income In Kind” ($82.2 mil- 
lion in 1969, or which $61.4 radlion 
represents house rent) but “Income In 
Kind” representing the value of home- 
grown focd consuined is included. 

TABLE © shows that of 55,908, who 
filed returns, 30,573 farmers were non- 
taxable. This indicates that «pproximate- 

(continued on page 4} 


PRESIDENT REPORTS 
TO CONVENTION 


The validity of post secondary edt:- 
cation interspersed by periods of 
employment, was questioned by the 
president of the Women of Unifann, Mrs. 
Elizabeth Pedersen, 

Presenting her annual report to the 

convention, held November 9th and 10th 
at the MacDonald Hotel in Edmorton, 
Mrs. Pedersen posed several pertinent 
qucstions with regard to traditional 
education, 
— “With the adoption of the ‘open door’ 
policy at the Canadian universities, have 
we committcd ourselves to unnecessary 
public expenditures?” 


— “In the interests of economy should 
we be discussing the advantages and 
disadvantages of Regional Rural High 
School?”’ 

— “By using a revised semester schedule, 


staggering classes .and teaching staff, 
could we maximize the use of our 
expensive educational facilitics?” 

Several of the convention's reso- 


lutions centered ground Mrs. Pedersen’s 
review of the Status of Women Report, 
the interim report of the LeDain 
Commission on the Nen-medical Use of 
Drugs, and the report of the Associated 
Country Women of the World, the inter- 
national organization with which Women 
of Unifarm is affiliated. (See page 6 
convention resolutions). 

Farm Trends - Page 3 - November, 1971 
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(continued from page 3) 


ly 55 per cent of Alberta farmers were 
at, or below the poverty line in 1969. 
heir average net family income was 
$750. The average for all farmers who 
filed returns was approximately $2,800 
{not including incorporated farms which 
would merease the average). This average 
is down from $3,500 in 1966. At the 
same time the percentage of taxable 
returns dropped from 50 per cent in 
1966 to 45 per cent in 1969. 

The number of farm returns filed in 
1969 dropped to 55,908 from 59,185 
the previous year. Unifarm has attributed 
this decrease to: 

a) decrease in farm numbers. 


b) reclassification of some individuals be- 


cause gross sules from farming had 
dropped below income from other 
sources. 


c) some had incorporated their farms. 

d) many had such low incomes that they 
were not compelled to file a return. 
(Taxable returns tiled dropped by 4,859, 
and non-taxable returns increased by 
1,312). 

That 74 per cent of the unincorpo- 
rated family farmms earned less than 
$4,000 net family income in 1969 indi- 
cates the economic position of Alberta's 
farm community. (Lhe average for this 
group ts only $1,500), 

Comparable statistics for 1970 are not 
available but Dominion Rurcau of St.tis- 
tics reports that realized net farm income 
is lower by $22 million over 1969, while 
our projected forecast for 1971 indicates 
that the average net farm family income 
will be very close to the figures reported 
herein for the taxation year 1969. 

TABLE IL shows that farmers have 
been reporting more off-farm income 
while net farm income has been drop- 
ping. Farm income accounted for 81 per 
cent of family income in 1962 and only 
68 per cent in 1969. This is due to the 
decrease in farm income. 
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CHURCHILL SETS NEW RECORD 


A new export record for the Port of 
Churchill was set list night wnen the 
17,000 ton Hallendrecht cleared with 
about 600,000 bushels of wheat in her 
holds. 

Bound for Rotterdam, the Hallen- 
drecht was the last vessel to load export 
grain at Churchill this year and brought 
total grain clearances to a new high of 
approximately 25.5 million bushels for 
the season. The previous record of 24.7 
million bushels was set in 1965. 

A total of 36 vessels were involved in 
the Churchill movement this year. Start- 
ing with the Tamworth which cleared the 
port August 7, iwelve of these vesscls 
were bound for the United Kingdom, 11 
to India, five to Relguim, four to Hol- 
land, two to Italy and one each to 
Norway and Iraq. A coastal vessel, duc at 
Churchill today, will pick up the scrcen- 
ings which accumulated during this 
year’s operations. 

A total of 4.9 million bushels of 
barley were cleared through Churchill 
this yeer. This was the first time a second 
grain was involved in the Churchill move- 
ment and as a result of the experiment, it 
is the intention of the Wheat Board to 
move substantial quantities of bariey 
through the northern port next year. 

“With the short scason that we have 
at the port, the Churchill movement 
always required a lot of careful planning 
and close coordination between the 
country elevator companies, Canadian 
National Railways, the Canadian Grain 
Commission and government terminal,” 
said C.A. Gusberti, the Wheat Board's 
General Director of Sales. “Yet, despite 
the added problem of handling barley 
through the termmal, we had no difficul- 
ty in meeting our sales commitments at 
the Port.” 


TABLE Il 
SOURCES OF INDIVIDUAL INCOME, ALBERTA FARMERS 
1962 - 1968 and 1969 


ALL TAX RETURNS 


Farming Income 
Per Cent 

Wages and Salaries 
Per Cent 

Bond & Bank Interest 
Per Cent 

Other 
Per Cent 


TOTAL INCOME 


1962 1968 1969 1970 


Millions of dollars 

F9.Y 
br. 7 
At. 5° 
16.7 

1619 
dhs 3 

16,3 

“i, §$ 


I4¥G+L 


110.5 155.2 106.6 
81 68 
11.2 2 2u.9 

8 14 
4.6 : 13.5 
3 9 
8.8 14.6 
8 8 
TSS. 


207.5 156.6 


Source: Unpublished data, Department of National Revenue, 
Ottawa. 
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More than 12,200 carlots of grain 
were required for the Churchill move- 
ment this year. Wheat stocks in the 
terminal will reach just over one million 
bushels when the last grain cars armve at 
Churchill in a few days. The balance 
needed to fill the terminal will be moved 
early next summer when the exact kinds 
and quantities of grain needed for ship- 
ment at the start of the 1972 season will 
be known. 

“It is essential to ensure that the grain 
in the terminal at the start of a new 
season is the kind and grade of grain that 
is needed when the first vessels arrive,” 
sud Mr. Gusberti. “This is particularly 
important now that Canada’s wheat 
grades are being sold on a protein basis. 
Unless we gear rail shipments to 
Cherchill to the arrival of vessels, it 
would be virtually impossible to main- 
tain shipments through this port at a 
maximum !evel.”” 


HOPPER CARS 
ENTER SERVICE 


Hopper cars, used primarily for trans- 
porting potash, have proved cxcellent for 
grain shipment. While used occasionally 
for some time, it has only been in the 
last couple of years that they have been 
used to any extent. Hopper cars have 
been found to have many advantages, 
such as eliminating having to break the 
six foot grain doors, and simoplitying 
loading and unloading. They can only be 
used where grain elevators have high 
grain spouts, and railroad tracks must be 
able to support combined grain and car 
weight — sometimes as high as 220,000 
pounds. 
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EDMONTON DEMOGRAPHIC PLOTS 


The following eight semi-logarithmic plots of students and 


population for selected Edmonton 1966 census tracts, are representative 


samples from The Population and University Student Neighbourhood 
Generation Cycle for. the City of Edmonton. Also the plots for the 


satellite communities of St. Albert and Sherwood Park are included. 


Note that the use of semi-logarithmic graphs allows the 
comparison of numbers of two widely separated scales (40), those of 
population and students. The plots show, in general, that recorded 
resident Edmonton university student growth is most similar to the 
opowth.or the 15. to 24-year population, by way of comparable curve 
SHopes:... Registrars” Statistics- (354066; .57),-trom the three Alberta 
Universities, show by way of student age profiles that the above 


graphical determination is reasonable. 
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FIGURE 1.6. THE UNIVERSITY OF ALBERTA POPULATION AND UNIVERSITY 
STUDENT NEIGHBOURHOOD GENERATION CYCLE 
SAMPLE OF STAGE 1 (Ref. FIGURE 2.3) 
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THE UNIVERSITY OF ALBERTA POPULATION AND UNIVERSITY 
STUDENT NEIGHBOURHOOD GENERATION CYCLE 
SAMPLE OF STAGE 1 (Ref. FIGURE 2.3) 
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FIGURE 1.8. THE UNIVERSITY OF ALBERTA POPULATION AND UNIVERSITY 


STUDENT NEIGHBOURHOOD GENERATION CYCLE 
SAMPLE UF STAGE 1 (Ref: FIGURE 2.3) 
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THE UNIVERSITY OF ALBERTA POPULATION AND UNIVERSITY 
STUDENT NEIGHBOURHOOD GENERATION CYCLE 
SAMPLE VORSSTAGE 2) (Réefe FP PEUREY 2:3) 
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FIGURE 1.10. THE UNIVERSITY OF ALBERTA POPULATION AND UNIVERSITY 
STUDENT NEIGHBOURHOOD GENERATION CYCLE 
SAMPLE OF STAGE 3 (Ref. FIGURE 2.3) 
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FIGURE 1.11. THE UNIVERSITY OF ALBERTA POPULATION AND UNIVERSITY 
STUDENT NEIGHBOURHOOD GENERATION CYCLE 
SAMPLEMOP StAGE 4: (Reb. FIGURE 2.3) 
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FIGURE 1.12. THE UNIVERSITY OF ALBERTA POPULATION AND UNIVERSITY 
STUDENT NEIGHBOURHOOD GENERATION CYCLE 
SAMPLE OF STAGE 5 (Ref. FIGURE 2.3) 


MRE REE ROAD UR RRS Bae TTr oe 
GY WER SANE NTE ; 
a 


me ps 


——— ee eee 


5 
| a - on. reat # eae 2 A a nt te te 


: oa rele (9 i : 


| Se OR Bah FY BR, bE ett wey) an 
7 

| MF SIne eee sees ye Mn Yim soles) me BEGG ues 

{ | sj 

foe a apnea jc nye ens mpeg ee an Seances a ee 

. ; ' ia 

io eas ay ERC -eeaee ee taney ane ue tiles ee ta 

Sin ee a ane SE a er a UIQAS- SoA -KE ~Or* 
f EO, PARTS Sees Ser a — in rs we yor ra 


vines awa a Saas 


+ 
ae niga plvtlek Qammatey 


: ~s ees 
Perr aaa TNs ea Laer ee Meee i 

wr Ce salah ilienmienciieder tal aaaieenceel 

ri ha ot ao a eed ae , oan poe = 
pte at Stee pmlc rica we 


P Savin setmrrealine te Snead dr 


hE LEN oe ln ee a Sey th, sae es b allliaatieetiientientedll cnemetemnnantimmerantiadtiinahen ie 
i ; T bs : A ih 
' ; : sbeie : 
| aecndeeiian Sees ee aha 


1 
t 
‘ 
i] 


ek oe ee 


ees | 


fp eridi hs Sem 


c 
pinemine mat orfhlnes a weap ater pe ae pret 


alerl Ml 7 «fi 


5 ie 


260 


(szeoX) YOLOVA OVI LNAGNLS 0S00 ANOZ SLHW NOLNOWGA NVLITOdOULSW “ST°T HUNOIA 


yVvaA 
9261 cZ61 . 896] y961 0961 9S6] 


S39V LNSAWdO1WSAa038 
TILNYLSESNS 


{ 


SUYV3aA 9 AG HLMOYSD MAN 
ONISOVT SLNSGNLS LNSGISSY 


W 
- 
Cc 
=) 
m 
z 
oa 
02) 


SLNSQNLS ALNSGISSY-NON YZ —--V7 
SLNSQNLS ANSGISSY -----O OO£ 0009 
NOILV1NdOd 0 
0S00 SNOZ “SLAW : ONA941 


ose 0002 
I XIGNdddV 


NOILYINdOd 


Has 


pd 
a 7 ie 7 
a a 


ad 1 bavi ees 
ant f) 


® ; th 
ane etre gp ales 
oo yee Gia) fing 


WELYGLOPIEY% SDROULOY WELLE 


T-I2° 


261 


9261 


(steoX) YOLOVA OVI LNAGALS OSf0 ANOZ SLAW NOLNOWGH NVLITOGOULAN “PIT TUNIS 


O€€0 ANOZ “SLAW 


yVaA 
cL61 896 y96! 0961 956i 


0002 
: 3 
39V LNSWdO13AR034 5 a 
7AVILNVLSENs m c 
a 4 
2 
YVaA I AG HLMOYUD MSN 0007 
ONISOV1 SLNSGNLS LNSGISaY 
SLNAOQNLS LNSGISSY- NON Y-—--Vv 
0009 
SLN3QNLS AN3GISSY O----O 
NOILVINdOd O———O 
: GN3937 
OSE —~ 9002 


I XIGNdddV 


bas 


(Lore ) 


)220 2IADEXL T¥C -EVCLOS 


E 


a) 


OM’ WELS F 


VE 


WELWOLOFTAVA Fao 


x 
o 


ne Pe 
“ 7 
eo 
a fi 
i, i 


ti 
a 


| a 


262 


(sae9X) YOLOVA OVI INAGNLS Ov60 ANOZ SLAW NOLNOWGA NVLITOdOULSN “ST°T Funds 


yvaA 
8961 y96i 0961 


ame 
o—e——- 


yi SUYVSA 9 OL S NOILVY1NdOd 
SNISOVI SLNSONLS LNSOISaY 


SLNAGNLS LNAGISSY- NON Y----7 


SLNS0QNLS LN3GISSY O----O 
NOILV1NdOd O———O 


“OLB MBIA ABIIWA = 


060 SNOZ ‘SLAW * ON3937 


I XIdNdddV 


SLN3SGNLS 


00] 


002 


0O0r 


OSE 


0002 


0007 


0009 


0004 


NOILV INdOd 


e 
a 
{9 
S 
om 
a 
ro) 
oS 
a 
ay 
> 
ote, 
Pode 
La 
rod 
i 
=) 
> 
3 
eee 
ay 
& 
ty 


263 


(Sze) YOLIVA OVI LNAGALS OZT ANOZ SLAW NOLNOWGS NVLITOdOULIN ‘9T°T FUNOTA 


MVEA 
9261 2L61 2961 P96! 
au 25 7 
eset tease SUVAA 
wv 9 OL $ AG NOLLYINdOd 
_-4~ | HLMOUD MAN ONID9V7 
3% SLNAGNLS LN3GISaY 
ae 
Rear 
ao 


IMOYHS NVEYN MAIN 
ONY SNOISIAIGaNS 00! 
MAN JO 39V SYM ZLS6I 


ie "SUVSA 9 OL S AG HILMOND a S 
,/ NOLLYINdOd SNISOV1 ~SLNAGNLS 4 a 
ey LNZGISAY JO SONAGIAS YSHLYNA 5 2 
z < 
= 
Ww a 
a 
oozf~coor 2 
SLNZGNLS LN3QISSY-NON y—--7 
SLNSGNLS LN3qISSY G----o 00€ [~~ 0009 
NOILV1NdOd O——O 
Auvszaty °19 — 
O@ly ANOZ “SLAW patentee 
OSE 0002 


I XIGNdddV 


Toronto 
August 1972 


APPENDIX I 


Morntnly Review 


THE BANK OF 


NOVA SCOTIA 


The Economic Upswing in Canada— 


A Regional Survey 


The current Canadian business ex- 
pansion, which has had to withstand a 
good many uncertaintics since it first 
began to take shape at the start of 1971, 
has now gathered more definite inomen- 
tum. Production and sales have been 
moving ahead strongly, anc as the reali- 
ties of an improving business trend have 
became more widely recognized, the 
hesitancy in Canadian business circles 
has gradually disappearcd. In particular, 
of course, the misgivings expressed last 
fall about possible adverse effects from 
the special U.S. corrective meusures of 
August 15th have since been muted by 
the emergence of a very convincing re- 
covery in U.S. production and the con- 
tinued strong growth of Canadian ex- 
ports to the U.S. markct. 

It is true that international currency 
conditions have remained unsettled (and 
this condition will undoubtedly persist 
until there is more substantial evidence 
of improvement in the U.S. payments 
position) but business concern on this 
score was clearly relieved by the Smith- 
sonian currency realignment of last Dec- 
ember; and confidence has been further 
strengthened by the quick official re- 
sponse to pressures on sterling, and by 
helpful policy developments in Europe 
and Japan as well asin the United States. 
Indecd, the fact that a business revival 
has been emerging in these major coun- 
tries on the heels of the pick-up in North 
America must be counted as a plus from 
the point of view not only of Canada’s 
own inimediate export prospects but also 
of the emerging world trade and pay- 
ments situtation generally. 


Against the improved international 
setting, the Canadian trend this year has 
continued to rise at slightly above the 
country’s medium-term potential rate of 
growth. Consuiner spending has gained 
in strength, with notable increases in 
cars and other durables: the surge of 
housebuilding has managed to retain its 
force for somewhat longer than anuci- 
pated; and total exports so far this year 
have also run surprisingly strongly, con- 
sidering that a low point in exports to 
overseas countries was reached in the 
first quarter. In large part because of the 
detcrioration in the merchandise trade 
balance through last winter, (the result 
of the temporary sag in exports and a 
simultaneous bulge in imports spurred 
on by exchange rate considerations) the 
uptrend in Canadian production gave 


1. EMPLOYMENT GROWTH 
in millions, seas. adj. 


—_—. 3 month moving average 
— monthly 


ONTARIO 


QUEBEC 


PRAIRIES 
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some appearance of hesitancy in the 
fourth quarter of 1971 and the first 
quarter of this year. In subsequent 
months, however, the rate of growth has 
strengthened appreciably again, with 
gains in external trade and retail sales 
outweighing the disruptions of several 
strikes. 

The ebb and flow in production has 
been reflected only ina broad sense in the 
labour market. Total employment has. 
of course, pointed upwards and through 
the April-July period was 342% higher 
than a vear earlier. The trend, however, 
has been a little irregular, and reported 
additions to the labour force have been 
bots Jarge and variable. An additional 
complication has probably arisen from 
the broader availability of unemploy- 
ment insurance. The recorded rate of 
unemployment thus has not improved as 
much as had been hoped, though the 
average of 6.1% (seasonally adjusted) 
for the April-July period was better than 
the 6.4% of a year earlier. As Chart | 
shows, the gains in employment over the 
past year have not been evenly spread 
across Canada; Ontario has made the 
most consistent advance, but the trend 
in several other regions, and especially 
in Quebec and British Columbia, has 
been aifected by special conditions. par- 
ticulacly major work stoppages. Indeed, 
with a heavy caicndar of collective bar- 
gaining this year, industrial disputes in 
Canada have been widespread. 

The emerging pattern of labour settle- 
ments, moreover, has brought very litle 
moderation in the trend of wage in- 
creases; and while wage gains almost 


264 


Sash a 
| XEQVEIIA 
‘ 
a é i ' 
HeIOAL WH 
a 
ALTO?2@ AVOW 70 NRHNSB ART 
eho ieee — tt naenten are , nn err 
~. 7 . ‘é 1" ms. , 
ee | 7 
ae ae 
—shsnc) ni gaiveqU oimonoodl of TD 
» ; 
_ ‘ my r 
yore Isnorgod A a a 
y ’ iy 
who  ¥onnted le sonmeoaggs omer lemdiznateia) bevorgmt ssf seniagA 9 weitwd neibsne), i 
mm) wt) baw SV8l io saeup Hnwel zee thoy ead byes oetb>nmeD ote prince me Breet an Bed etd doit ym 
insupsuive al eey dlr le warp af ade Whilede woe or Dowkinoy tA 1 aon scilnrenesie vac be 
nob dvdory to ver alt woven adie lo miei aevanibarn a yuewos JOT Wo rinia Salt in oqaste od 
Hiiw wie, vidsiaogge beanies  outey eal sean YamaieD sfiworg “aime vballsb tein te hey won ed 
etise linet bun shes inorezo af Bry 0) Meo obese ie apernin nf oad ol eylee bon — mt 
fers le giovaweib wif onirymweee Ie ove ots cold astie ton etn wilsiers ety 20 newt edancneb : 
goth eth nett op beni vért aoibhockevod ity 
ent doneebory id wolt) beh (ile, aT “iin andl) soph pale ania rol a0) 
wi Himensmhcontiniwhi Goins  aesy nd isl ya eee Geo bon deat gab 
ALG ipdikoljow Wet cet mete toy jy fsannte winuiaipwe ipicde own 
Hatten tad ata shew friteiog pouch Wi anodes 4) sareq wet « fads yrbisiie 
> atti @ sat. enw hese ‘dius ugh ody wit al berineed eu einenens eases «need aidts pcuhirl 
Seed badiwtl astaos ¥ peor ol anand ongespiel a) -vyemeup ies Yo epieeaer 
bugs bes leery shed) enced 2a On wbotidron gilrpi oolawrsieb 0d bowel naval freer 
nad vtl sel waded afl! on enoinbbe) Murs ole) a awe atgisipvesds oonclod -=srgulanianes yra7 430 4 
IniGinteby o4 oftuiaw bee. opel dist aoliee bones ai ae eesnqina sd to +n oll bas Wrage ne ote he 
ninat hae “Meng ten nenduitghiog  Lpibeua erodind a) gyknd evonneilurile a9 ee) ot 
~olquigay: to “oiidiliovs taba af vit Lene emldanos ass aynntiors “0 a9 ‘sone 2 
to ore} Dulrroas “GAT cspedaweni wear = Oveg nwoubiag adden l ab HB 
et, bovelnpyy rot wor tush samen vohqeiptiy : 
wilt Gye? bomen bard oe daira 
eect yiarree ey a’ ie ogni 
ued? edad tow brits lu} linet ys al 
L pte ch othe Wi 4 ke RG welt 
hr Wp Prey vekqnes Ai sctep ae 
Wicige vile /a (ods Jot aed 16543 42 fh. 
oY oibeah iH visa aattesod teal 
abel bit pete asia ‘i 
Zia} ieee erit 
{ 
7 
a 
eit o Y 
i oar 3 
wera 
ea a oe 
ie ) 7) —— ted Sa , aoa i io res a + 


THE BANK OF NOVA SCOTIA 


APPENDIX I 


certainly have been contributing to the 
large advances in consuiner spending, 
they have also kept substantial upward 
pressure on costs and prices (in notable 
contrast to the recent trends in the 
United States). While it is thus disap- 
poinung that the Canadian price trend 
has shown such a limited moderation 
through the recent period, it inust be 
hoped that some restraining price in- 
fluences will work through, both from a 
still-slack labour markct, and froin the 
improved wage-price performance in 
the United States—particularly if this 
can be kept up next year. 

For more than two years now, the 
thrust of official economic policies has 
been decidedly expansive and aimed 
primarily at encouraging needed growth 
in jobs. As in the United States, budget- 
ary policy has included both tax reduc- 
tions and successive step-ups in sclected 
expenditure programs—the latest 
Canadian budget, in May of this year, 
providing added pension payments and 
new inducements to business capital out- 
lays, especially in manufacturing and 
processing facilitics. In the monetary 
sphere, moreover, the Canadian author- 
ities have for much of the past two 
years felt compelled to stretch their views 
as to appropriate rates of credit cxpan- 
sion because of the desire to avoid undue 
upward pressure on the exchange rate 
through attraction of external funds. The 
overall policy thrust has clearly con- 
tributed to the spreading upswing in 
business activity, and with the U.S. 
economy now also well cstablished on 
a strongly expansionary course, the pat- 
tern for the coming ycar is already shap- 
ing up on lines of further strong gencral 
expansion and of gradually strength- 
ening business investinent. Policy con- 
cern, accordingly, is beginning to shift 
in the direction of slightly moderating 
the deeree of official stimulus, both be- 
cause of the persisting spced of cost-price 
advance and because of the dangers of 
moving into another phasc of excessive 
and unsustainable expansion. As in the 
past, however, it will still be a challenge 
to foster a wide regional spread of the 
growth that is in prospect for the period 
ahead. 


The Atlantic Region 


The business trend in the Adanuc 
Provinces, while clearly pointing up- 


wards, has not shown the sainc sustained 
push that has been apparent in some 
other parts of the country. The recovery 


through 197} relied heavily on an in-— 


crease in service activities (including 
governinent) and the employment trend 
sagged noticeably in the sccond half of 
the year. This year, expansive forces 
have been somewhat broader in scope 
and through the April-July period total 
employment was 2.89¢ higher than a 
year ago, or somewhat below the gain 
shown for the country as a whole. At the 
same time, participation in the labour 
force (especially by young persons) has 
picked up to an unusual extent so that 
the regional unemployment rate, after 
holding down encouragingly through the 
winter and carly spring, has not im- 
proved as much as usual into the summer 
period (so going appreciably above the 
year-ago level). 

The rising production trend which has 
accompanied the improvement in em- 
ployment has been linked largely to 
better export markets for some of the 
Atlantic basic products. 
Manufacturing shipments in Néewtound- 
Jand, Nova Scotia and New Brunswick 
were over 10C¢ higher in the first six 


Provinces’ 


inonths of this year compared with a 
year ago. The forest products industry 
has clearly contributed to this revival, 
particularly in New Brunswick where 
several new pulp and paper facilites 
have been coming on strean\ and where 
lumber production has been strongcr. 
Nova Scotia’s manufacturing output has 
accelerated in line with the general 
business expansion; the new truck tire 
plants have been moving into operation 
at a time when North American truck 
production has been running very 
strongly, and the smal] automotive as- 
sembly plants in the province have been 
increasing their output. Production of 
heavy water has now started at one of 
the new plants, and the equipping of the 
offshore oil industry is giving a new 
boost to the region. Oil refining, too, has 
increased noticcably. 

Mining operations in the region have 
begun to improve, particularly in the 
case of copper, lead and zinc in New 
Brunswick. Iron ore shipments out of 
Labrador, while sull showing declines 
through the carly part of this year, ap- 
pear now to be firming, in line with the 
steady disappearance of cxcessive in- 


ventorics in the United States. Farmers’ 
cash reccipts have moved tip this year, 
with good gains in livestock offsetting a 
decline in. revenue from the specialized 
potato crop. The voluine of fish landings, 
however, has declined drastically as a 
result both of diminishing ocean stocks 
and unfavourable catching conditions, 
and higher prices have only partly 
compensated for the drop. 

Construction activity is increasing this 
year in all the Atlantic provinces except 
Newfoundland, where several major 
projects, including the big Come-By- 
Chance oil refining complex, the 
Stephenville lincrboard plant and the 
Churchill Falls power project are in 
various degrees approaching completion. 
In New Brunswick, work is starting on 
a major oil terminal and a new oil-fired 
generating station at Lorneville, while 
in Nova Scotia, the new ure production 
facilities are now being enlarged to in- 
clude output of car tircs. Across the 
region, both new housing work and new 
government and institutional building 
are advancing further this year. 


Province of Quebce 


Qucbee has experienced a stronger 
business environment over the past year 
and a half, but this has not yet yielded 
the desired increase in employment. 
Over the past twelve months, indeed, 
the number of people at work has in- 
creased by only about 1¢¢, and even 
though the labour force growth in the 
province has been quite modest, the 
raic of unemployment (seasonally ad- 
iesicd) has been moving upwards again 
since the spring. Some allowance must 
te made, however, for the serious impact 
ot strikes, firstly involving government 
workers in the spring and then affecting 
pert workers and some others during the 
suamer. The disappointing employment 
situation also fails to reflect the improv- 
me tone of business sentiment, which 1s 
being exhibited both by a strong retail 
swles performance (with an increase of 
82.26 in the first half of this year about 
watching that on the national Icvel), 
aud by an indicated major step-up in 
capital investment this year. 

Most of Quebec's key industries have 
mow begun to taste some degrce of iin- 
provement, Newsprint shipinents have 
nioved up strongly, in line with the 
pick-up of sales to the U.S. market, 
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while the sustained expansion of North 
American housebuilding has been sup- 
porting production of asbestos, cement 
and lumber. The copper market has 
been recovering slowly, and the situation 
here, as in iron ore and aluminum, 
stands to be improved by the emerging 
strong expansion of the U.S. economy. 
For many of the province’s manufac- 
turing industries, the recent upswing in 
consumer spending has been an encour- 
agement; this has been particularly evi- 
dent in furniture and appliances, and 
has shown up to some extent also in 
textiles and shoes, although producers 
in these lines have continued to face 
serious import competition. The chemi- 
cal industry, also troubled in this way, 
has been slow to recover. In contrast, 
the revival of business aircraft salcs in 
North America has boosted local pro- 
duction of aircraft engines, while a siim- 
ilar impetus for the clectronics industry 
has been derived from the expansion of 
telecominunications services. 

Construction in the province is going 
through a major expansionary phase; 
alongside the general quickening of 
housebuilding there are several key areas 
of new investment, and the mid-year 
investinent survey suggested a 17%¢ gain 
in total investment outlays this year. 
Expenditures on resource-oricnted pro- 
jects are by far the most important and 
include the major expansion of iron-ore 
developments near the Quebee-Labrador 
border, several nickel and copper pro- 
cessing facilities, as well as the continued 
outlays on asbestos mining and fabri- 
cating plant. The construction at Port 
Cartier of a large pulp mill is now well 
underway. It is also significant that 
public and commercial building is mnov- 
ing up strongly. Meanwhile, for the 
longer run, substantial outlays rermain 
to be made on the Manicouagan- 
Outardes hydro project, and preliminary 
work on the James Bay Development 
has already started. 


Province of Ontarvo 


The quickening of the business pace 
in Ontario, evident throughout 1971, 
has received a significant boost this year. 
While the early elernents of the strength- 
ening have remnaincd intact—notably 
housebuilding and consumer spending 
—the province has for the past twelve 
months also been experiencing a marked 


upturn in its overall manufacturing pro- 
duction and expert sales. Thus employ- 
ment has continued on a rising trend, 
and during the first seven months of this 
year the numbers employed averaged 
about 5% higher than during the first 
seven months of 1971, with the bulk of 
new jobs occuring in trade, services and 
some manufacturing industries. Such 
growth has brought about a distinct 
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lowering in the rate of unemployment, 
the seasonally adjusted average of 4.6% 
for the first seven months comparing 
favourably with 5.2% for the whole of 
1971. 

A major feature of the Ontario busi- 
ness scene has continued to be the rapid 
expansion of housebuilding activity, par- 
ticularly in the Toronto areca, where 
commercial building is siniultaneously 
going through a boom phase. The in- 
creasing number of house completions 
has also had a noticeable effect on sales 
and production of home appliances and 
electrical equipment. 

As the strong trend of consumer spend- 
ing generally has worked its way through 
into production schedules, and with U.S. 
demands also accelerating, manufactur- 
ing operations have shown sizeable gains. 
Motor vehicles and steci, key elements 


in Ontario’s economic base, have both 
advanced further, although steel pro- 
duction eased off slightly during the 
suinmer, after the threat of strike inter- 
ruptions disappearcd. The new high 
this 
year have owed a good deal to the spur 
given to U.S. car sales by the special 
measures of August, 1971. These bene- 
fits have far overshadowed the earlier 
doubts concerning the impact of the 
U.S. DISC legislation and of possible 
changes in the automotive agreement 
with the United States, although these 
remain uncertain areas for the period 
ahead. Deinand for trucks has surged 
ahead this year, and the market for 
heavy machinery has also started to itn- 
prove. Among other industries, pulp and 
paper, office equipment and consumer 
soft goods have all been showing gains, 
bur difficulties still persist in the aircraft 
and chemicals industries. 

Prospects in the mining sector took 
an upward turn at the beginning of the 
year after a very slack year in 1971 dur- 
ing which development plans in many 
areas, but especially nickel and copper, 
had to be noticeably curtailed in the 
face of soft world inarkets. This year, 
inwestment in mining is still cautious, 
but it appears that a gradual strength- 
ening of demand is in progress; as a 
result. both mineral production and 
capital oudays may be stepped up toward 
year-end. The inid-year survey of in- 
vestment intentions revealed that capital 
outlays in the manufacturing sector were 
also proceeding slowly, while the greater 
part of an expected 4.5% gain in overall 
capiial expenditures this year will arise 
froma housing, utilities and trade. 

Farmers in Ontario, as in Quebec, 
have been realizing larger returns in 
mast products this year (with total cash 
macome in the first half of the year up 
roughly 1596 over a year earlier). Crops 
in some localities have been damaged 
both by June frosts and later heavy rain- 
fall, but replanting of the Ontario to- 
baces crop has been successful. Markets 


levels of automotive production 


for hogs, cattle, eggs and milk have all 
been quite encouraging. 
The Prairie Region 

‘The business uptrend in the Prairies 
ihas been gaining considerable momen- 
tam, with agriculture—still the key 
common activity of the region—spear- 
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heading the advance. Markets for grains 
recovered substantially in 1971; and 
this year, with both grains and livestock 
enjoying improved market conditions, 
farm cash receipts are recording even 
larger gains. Near-record wheat exports 
along with much higher sales of barley 
brought overall grain shipments for the 
1971-72 crop-year (ended July 31) to 
an unprecedented 791 million bushels, 
up from 672 million bushels in the 
previous year. Meanwhile, existing con- 
tracts with China and the U.S.S.R. 
virtually ensure that wheat shipments 
over the 1972-73 crop-ycar will continue 
at peak levels, notwithstanding the re- 
cent tie-up in the Port of Vancouver. 
Grain producers have benefited this year 
from two lump sum payinents by the 
federal government—the first consisting 
of participation pay:nents on grain de- 
livered to the Wheat Board and the 
second being made under the two-price 
policy by which the federal government 
subsidizes domestic wheat sales for hu- 
man consumption. In livestock, the 
major features have been the consider- 
able improvement in hog prices from 
their low level of a year ago together 
with the strongly maintained demand 
for cattle. 

With Saskatchewan still predo:mi- 
nantly an agricultural econoiny, the 
strong growth in farm receipts is gener- 
ating enough momenturn to take it one 
of the more buoyant provinces this year. 
Retail sales, including farin equipment 
purchases, are moving exceptionally well 
(sce Chart 2). Other sectors of the 
economy, however, continue to show 
steady but unspectacular growth. Capi- 
tal outlays outside of agriculture are 
increasing only modestly, and manu- 
facturing shipments likewise. Mineral 
output is also increasing slightly, and 
potash prices have been holding firm 
as the government has conunued with 
its system of prorationing. Atteinpts to 
encourage more processing in the prov- 
ince, however, have met with only 
moderate success. 

Economic activity in Manitoba is 
clinging closely to national trends. Manu- 
facturing shipments in the first half of 
the year were up 11% on a year ago, 
with the wood and paper products, 
textiles and farm machincry industries 
showing particular strength. Mining has 
been beset by the softness of nickel and 


copper markets but conditions are now 
starting to improve. This is the first full 
year of production from the new Mani- 
bridge copper-nickel mine (100 miles 
east of Flin Flon). Capital outlays, which 
declined last year, are recovering strong- 
ly, helped both by a big expansion of 
work on power utilities and a step-up 
in institutional building. 

Alberta is also enjoying good growth 
this year. Both primary and secondary 
industries have been faring well and the 
gains in retail sales and manufacturing 
shipments are exceeding those for Canada 
generally. Production of oil and gas has 
continued to increase strongly, and 
higher prices are augmenting the gains 
even more. Some of the added returns 
are to be diverted to provincial govern- 
ment revenues to support plans for 
diversifying industry in the province. 
Coal production is also experiencing 
substantial growth and, though prob- 
leims remain, producers are now in a 
better position to fulfil their long-term 
contracts with Japan. Capital invest- 
ment this year is increasing about in ijine 
with the national average; and big 
potential developments, including work 
associated with northern oil and gas, 
are beginning to buoy up expectations 
about future capital spending in the 
province. 


British Columbia 


British Columbia has managed to 
continuc the strong business momentum 
achieved in 1971, and has thus remained 
one of the fastest growing areas in the 
country. Mainly on the strength of 
mamiunoth lumber shipments, the prov- 
ince’s forest industry has recorded large 
gains over the past two years. In addi- 
tion, with new capacity coming into 
operation during this period in wood 
pulp and various minerals, the output 
from the whole resource sector has been 
greatly enlarged. Employment growth 
in the province has continued to reflect 
this momentum; following a gain of 
4.6% for the whole of 1971, einployment 
during the first seven months this year 
was some 5.8% above the comparable 
period of last year. However, activity 
since the late spring has been impeded 
by a series of major work stoppages and 


‘ 


resultant layoffs in other affected in- 
dustries. With labour force growth in 
the province continuing torun well above 


the national average, the seasonality ad- 
justed unemployment rate has edged up 
again to over 744% after a notable tim- 
provement in the closing months of last 
year. 

Lumber shipments, which can at 
times account for up to 30% of British 
Columbia’s export earnings. have con- 
tinued to boom this year in direct re- 
flection of the record rates of housing 
starts across North America. The volume 
of sawmill prcduction in the first half of 
this year showed an 11% yain from a 
year ago, on the heels of a 15% increase 
during the whole of 197!. Gains for this 
year in total may be somewhat srualler, 
however, as industrial disputes have cut 
into production since June. In addition, 
demand may begin to slacken somewhat 
towards year-end in line with the ex- 
pected slowing of North American hous- 
ing activity. While international pulp 
prices are unlikely to show any signifi- 
cant improvement this year, early signs 
of firming in the European and Japanese 
markets promise a mere remunerative 
year for pulp producers in 1973. Thus 
the completion of new mills at Quesnel 
and Mackenzie and of a massive capa- 
city expansion near Kamloops during 
the second half of this year should be 
putting the industry into a good sales 
position for the period ahead. 

Output from the mincral sector— 
copper and coal in particular—is con- 
tinuing at a high rate. Between 1965 
and 1971 the value of B.C. minera! aad 
fuel production rose by nearly 9U%c, 
and despite still-low copper prices, a 
further value gain appears in the making 
this year. The Japanese market, which 
last year absorbed 92% ct B.C. copper, 
has shown much less strength in 1972, 
with the cancellation of orders giving 
rise to some concern. On the other hand, 
the extensive coal mining operations 
near Fernie, also built up on long-term 
Japanese contracts, have begun to boost 
output significantly this year. 

With several projects reaching cotn- 
pletion and few new ones contemplated 
in the near term, business capital out- 
lays this year are quite subducd. Nfajor 
ongoing projects include a continuation 
of the hydro-electric projects on the Peace 
and Columbia Rivers, the expansion of a 
natural gas- treating plantat Fort Nelson, 
and the enlargement of port facilities at 
Vancouver and Squamish. 
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APPENDIX I 


arvest worst 


tin 40 years 


in P 


By GORDON AALBORG 

Journal Peace Arca Bureau 

BEAR CANYON -- ‘This 
year has been the worst for 
crops that farmers here have 
seen in 40 years. 

Farmers on the western 
edge of the Alberia Peace 
country and in much of the 
B.C. Peace River Block will 
be facing several hardships 
this winter and into next year 
because drought, hail, winds 
and a series of wet, heavy 
snowfalls combined to leave 
them with no harvest werth 
discussing. 

Ernie Parliament got I 
truckloads of wheat otf a 160- 
aere field. It’s just one exam- 
ple of many. Some farmers 
got none of their crop off. 

“This would have been a 
No. 3 wheat at 25 or 30 bush- 
els ito the acre,” says Mr. 
Parliament. considered one of 
the better managers in this 
region, 

“If we got four bushels. Ud 
be surprised.” 

What’s worse, be suggests. 
is there's no apparent poési- 
bility of getting the remainder 
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eace area 


of the crop next spring. The 
ground is wet and the grain 
is sprouting in the swaths or 
buried in the mud. 

Standing crops were flat- 
tened and hammered into the 
ground by two successive 
heavy snowtalls. 

Farmers throughout the re- 
gion have been left with vir- 
tually no ‘cash crop, no likeli- 
hood of salvaging a signifi- 
cant amount of currently un- 
harvested grain, no seed 
grain for spring, a Shortage of 
feed and even a shortage of 
bedding straw for their live- 
stock. 

But far worse is the pros- 
pect for next year, according 
to members of the Bear Can- 
yon locai of Uritarm, 

They were virtually unani- 
mous during a recent meeting 
in saying the lack of normal 
autumn farm work will wreak 
havoe with their 1973 opera- 
tions. 

Almost po summer fallow- 
ing was done this year. No 
land was prepared tor next 
spring’s plaming. And before 
anything else can be done 
next spring, unharvested 
crops must be disposed of in 
some fashion. 

Proposed cash advances on 
unnarvesied grain in the 
swath have been criticized by 
some district farmers. 

“T wouldn't take an ad- 
vance on it,”’ says H. 1. Patter- 
son, who got two loads of 
wheat off 430 acres and “‘it 
was so wet it wouldn’t run out 
of the box.” 

“An advance would just put 
you that much deeper in 
debt,”” he says, adding that a 
further . attempt at harvest 
likely wouldn't gain enough to 
pay for the fuel. 

Albert Campbell has turned 
his cattle into the wheat felds 


. aud is praying for a continua- 


tion of moderate weather with 
little snow. 


“Every month we can fun 
them out there it’s 1,500 bales 
I've saved for later,” he says. 

red Herzog, manager of 
the Peace River Sieckgrow- 
ers’ Association, says he’ll 
have to buy 5,000 bales of hay 
or sell some stock to teed the 
rest. 

'“T even had trouble getting 
chicken feed,” he says. 

“Provision of feed for live- 
stock is going to be a problem 
for most area ranchers and 
everybody’s going to have 
trouble getting seed grain for 
spring.” 

Many of this district’s farm- 


ers have headed to the bush | 
seeking winter work just to 


keep foed on the table and deb- 
tors at least partially satisfied 
until next year. 


“If there weren’t a few jobs 
around, there’d be a lot of 
people hungry,” said one Uni- 
farm spokesman. 

The major immediate step 
suggested to relieve the stag- 
gering economy here is some 
form of moratorium on major 
farm debts such as land and 
machinery. 

A year’s grace that means 
a doubling of payments next 
vear would only add to the 
burden, say most farmers, 
They advocate an interest- 
free program to pul this 
year’s payments onto the end 
of their loans. 

An outright subsistence 
grant, rather than a further 
loan fund, would be of some 
assistance. Several farm or- 
ganizations suggested a pro 
gram involving a $10 per acre 
payment to a maximum of 
250 acres, with an additional 
$5 per acre grant on all 
acreage above that amount. 

Government aid in provid- 
ing fodder and seed grains is 
vital to both grain farmers 
and stockmen and it has been 
Suggested the province act as 
a purchasing agent for such a 
program. . 

On a more long-range basis, 
vast improvements to the 
crop insurance program are 
being suggested. One of the 
most basic is asysiem 
whereby eeeb quarter-section 
is ludjvidually insured. rather 
tian being balanced against 
the remainder of a farmers’ 
holdings in the event of a loss. 
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CITY OF EDMONTON PLANNING TRACTS (GROWTH) UNIVERSITY SOCIAL INDEX CALCULATIONS 


Tract 4 


weacts 13, 14, 18, 19.23, 24 Tract 15 & 39 & 20 


.14296 .00807 .07132 .04962 .07459 
-.09456 X ll ~.05318 + .03322 -.03598 + .04569 (Tract 
04840 ~08877 ~01814 ne 01364 -12028 20) 
ro) eee * 6 = 00302 26 = .00227 + 2 = .06014 

gears ‘ X 11 yrs. X11 

703322 702497 

+ .04962 

.07459 

Tracte 33 & 45 Tracts 43 & 47 Tracts 49,50 ,2,52,53,54 
24360 .12309 .11901 .03757 . 06000 .02761 
17647 PAG pag ~.09853 + 11901 ~.04492 + 06000 
06713 ~02048 -01508 

6 seoime: 89 2 2n552 => 6 = .00361 235652 = 6 =,00251 228261 

: x i yaa 

-03751 702761 


Tracts 56 -— 59 
.06272 .05258 


Tracts 60 & 61 Tracts 62 & 63 


06061 


.14667 © -99856 

-.03406 + .06272 -.07227 + .10535 -.09293 + .14667 
. 03308 .05374 

.11530 = 6 = .00551 . 16596 =) 6 =.goace | 224323 


Sherwood Park Tracts L,-35.,-55: 


-05368 00473 03936 06732 s07122 -04367 

-.05195 + .05368 ~.01488 + .03936 -.04742 + .O7121 

-00173 -05841 N/A 02448 - 10668 02379 11488 

=> 4== .00043 St. Albert > 4 = .00612 Growing & 6 =.00397 === 
XPEL 1971 used. New Area 6 alal 


-00473 
Tracts 21 & 40 


-04367 
REACES M25 nee Ciena: 8 


Tracts 3k, 32, 34, 44 


————— 
.24980 .09999 10869 05841 12636 05456 
~.19525 + .24980 - 07680 + .10869 09672 + 12636 
.05455 .03189 -16710 .02964 : 
= 6=.00909 86 32 + 6 = 00531 cs + 6 =.00496 = A8082 
mit x hui ae 


-09999 
Tracts 41 & 42 


05841 -05456 


Tracts Seale ai 


os Tracts 3, 8, 36, 37 
14676 .05181 .05785 .03355 .09596 01364 
~.11990 + .14676 ~ 03957 + .05785 ~.08850 + .09596 
./,02686 19857 -01828 00746 
— = 6 = ,00328 20240 216 =z0p126 | 21028) 
Kl pax 21 


-03355 - 01364 


Tracts 29 & 30 Tracts 5, 6, 7, 9& 10 & 11 Tracts 12 & 16 
2272 0220 09140 81/82 . 11807 -02970 
~.2153 + .22720 +.07178 70/71 Stable ~.10186 + .11807 
-0119 +.04891 70/71 Stable .01621 
= 6 = .00200 20220 .21209 26 = .00276 224222 
Kody > 3= 07030 81/82 : X12 
- 0220 


«02970 


St. Albert 


.10828 .08195 
~.06360_ + .10828 
04468 
+ 6 = 00745 22023 
X11 


-08195 
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APPENDIX I 


TABLE I[-8 


STUDENT AND STAFF POPULATION 
1967 TO PRESENT 
ALBERTA COLLEGES SYSTEM *** 


Academic Admin. Support 
Staff Staff Staff 


COLLEGE 


Grande Prairie 


Grant MacEwan 


Lethbridge 


1,200** 


Medicine Hat 


Mount Royal 


2,300** 


Red Deer 


347 
487 
904 

1,100* 


*Projected 1971-72. 
*kkProbable 1971-72. a 


**k Source: Alberta Colleges Commission. 
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APPENDIX I 


TABLE I-9 


THE UNIVERSITY OF ALBERTA ESTIMATED 1981/1982 FACULTY 
AND STAFF TRANSPORTATION PLANNING POINT OF VIEW* 


1970 Base Year Faculty and Staff 


I. December 1970 Staff -- Payroll Records 


A. Full Time Staff (By Budget No. Categories, etc.) 


ACADEMIC NON ACADEMIC 

Prof. 30 335 | General 10 266 
31 346 11 348 

32 314 12 417 

33 360 13 | 313 

34 245 14 294 

E.P.S. 35 83 15 257 
As 387 

7 262 

18 204 

19 261 

20 | 97 


Total Full Time-1683 e e ° e ° e e e ° e e e e e e e e e e e e it e e e 3106 


B. Part Time and Sessional (Budget Categories, etc.) 


Med. Supp 315 Bakeshop 7 
Dent. Supp 36 Bookstore 4 
Fellowship 173 Housing 47 
| H/F Services 9 

Student 50 311 Lab Animal Serv sl ee 
51 328 Laundry -- 

OMIT: 52 300 Lister Hall Cafe 139 
SHOWN 53 299 Married Stud. Housing -- 
FOR INFO 54 252 Physical Plant 181 
ONLY. 55 226 Printing 3 
56 216 Security 6 

Shipping & Rec. 14 

S.U.B. Cafe 64 

S.U. Winter Trust 90 

Tuck Shop (2.1.7 .) -- 

Vehicle Pool and Garage 7 

Vending 1 

Totals <=<2e-<-Se Dk56uS ofA." 1S Bases “a DOD Caled Boudica feck 577 


* ‘Source: ihe University of hk lbertae Payroll Statistics. 
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APPENDIX I 
TABLE I-9 - (Cont'd.) 
1981/1982 Faculty and Staff Estimate 
a Ee ek + Rene OCA RPS Lge 


1. Additional Data 
1970/1971 Full-Time Equivalent Non-Student Staff 
(Faculties plus Schools; only) £0.02) 10492" 6% 


Comparable Academic Planning Report Number 9 
Estimate i nahi lo wen Bi eke btate sane leet ste ete cen e | Ceo ie 


(Source Reference 49 plus addendums. ) 


2./ The Future Staff Estimate. 
Stee ee ee ieee ee 


ACADEMIC 
Full Time -| Ratio 70/71 to 70/71 F.T.E. Plan-9 Average Staff 
Med & Dent Supp Staff Academic Planning & Transport Plan Figure 
315 4.36" - 
2 . 

Fellovship SierEs = 0173455 2U3610) fae ! 
TOTAL 70/71 0.73455 : 
NON ACADEMIC : | 
Full Time Ratio Plan 9 Academic Plan 9 Average Staff 
Part Time Staff to 1970/71 & Transport Plan Figure | 
TOTAL 70/71 20320 . 3683 Barres 

29008 0.69876 0.69876 5271. | 


TOTAL TRANSPORTATION PLANNING FACULTY AND STAFF = 8179 


calculation. 


1. From 1970/71 to 1981/82 the U. of A. will occupy an additional 1,000,000 
met square feet of teaching and research space. (over and above 
3,124,000 net square feet of all campus space.) 


{ 
Remarks to add a physical dimension to the above human resources | 


2. In 1972 U. of A. is adding a 900 suite housing complex (Hub Housing Union 
Building) including 40 plus commercial establishments. 


3. All essential campus services will gradually grow accordingly. (i.e. 
Maintenance and Operation, Libraries, Food Services, Printing Services, 
Technical Services, Student Health, etc.) 
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APPENDIX II 


MODE SPLIT ANALYSIS INFORMATION 


Sample Transportation Questionnaires 
Associated Engineering Travel Times 1966 
Travel Time Difference Mode Split Tables 
Sensitivity Analysis 

Staff 100% Employment Mode Splits 
Typical City Mode Split Curve 

Travel Stability Zones 

Historic Bus Service 


Student Complaint Letters to The 
Parking Office 
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APPENDIX II 


STAFF TRANSPORTATION QUESTIONNAIRE AND 


COVERING LETTER 1966/1967 (2) 


INTER-DEPARTMENTAL CORRESPONDENCE 
go All Staff, University of Alberta pate __October, 1966. 


From Campus Development Office 


Dear Staff Member, 


Staff Transportation Questionnaire 


As part of a continuing programme of campus 
transportation research, we are forwarding to you this 
year's questionnaire with the sincere hope that you will 
complete it immediately and return it to this office. 


Our objective with this year's questionnaire 
is to get as close as possible to a 100% return which, when 
compared with last year's survey, will enable more knowledge- 
able projections and transportation planning to be made. 


Your co-operation is most important and 
earnestly solicited. 


Yours truly, 


Director, 
Development 


Enc. 
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Please return to: Campus Development Office November, 1966 


APPENDIX IT 


Box 874, Administration Building 
(or Room 111, Administration Building) 


TRANSPORTATION QUESTIONNAIRE - STAFF 


Name @eoeoe epee eteeceveeveeneeeeeeeeenee6 @ Address 


e@oeoexeeoeveeveeeceoseeeeeose eevee ec & 


Please indicate with an X in the appropriate square the nature of 
your employment with the University of Alberta 


Full-time: staff Part-time staff 


. 


(Faculty & Adminis- 
}Academic trators, Post Docs. 
& Grads. etc. 


Are you presently enrolled in the Faculty of Graduate Studies at 


the University of Alberta? Yes ws. NOiiaas - 


(Note: Graduate students only need not complete questions 4 & 5, 
having already completed the No. 9 card at the time of registration. 
Please mail questionnaire to the Campus Development Office as is.) 
Please check your principal means of transportation to the 
University, or if more than one means often used, indicate by 
percentage. 

eceeeee- Automobile owner/operator 

eeceseee Passenger of a car that stays at campus (car pool member) 
eeeeecee Passenger of a car that does not stay at campus 

eeeoee ee Bus 

eeeoeeecdte Walk 

- &..terenteeens @ OCeHEr 

For the purpose of calculating the staff portion of peak hour 


traffic entering the campus, please indicate with an X per day 
your approximate daily arrival time 4t campus. 


Thank you for your cooperation 
Please return to the Campus Development Office 
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APPENDIX ITI 


STUDENT TRANSPORTATION QUESTIONNAIRE 1970/1971 (34) 


TRANSPORTATION CARD (1970-1971 ACADEMIC TERM) 


1. patie Area Address: Botan Soo ee ee 
1 


2. 
identification No. Surname 
18 
3. Is the above address your parent’s/guardian’s address? (1) Yes | (2) No i 
4. Please check your principal means of transportation to campus, or if more than one means often used, indicate by percentage. 
id 22 Oe SS SE 
1:1 amesil Auto Driver 4.| Passenger of car that stays on campus 
20 23 
2. Bus } of Pi] Passenger of car that does not stay on campus 
2) 24 r 
3.| Walk é.| Other, such os bicycle, motorcycle, etc. 
25 26 28 
$. Do you own a car? 1 a Yes Year ln di, le aaestimeted Valteniit eid aml 


Phe al No Make/Mcdel 


6. In the cppropriate blanks, please print the hour of day you would likely arrive and leave campus: (please use the 24 hour clock to 
nearest VY hour. e.g.: 1:30 p.m. = 1330 hours) 
33 50 
sssscuniairaciitel Saiieoaan a 
Wednesday Thursday Friday | Saturday 


i 


Arrive on campus 


Leave campus 


68 
7. How often will you return to campus in the evenings? 8. Please answer both A ond B regarding travel time to University 
(please check) éoch week doy. 
69 
{A) If you were to travel from your residence to campus by car, 
[] 1. Less than once a month what would the travel time be? 


70 


oe eae anes Ee 
oe 2. Less than once a week Hrs Mtns. 


a 3. About once a week 
i 4. Twice a week (B) if you were to travel from your residence to carnpus by bus, 


what would your travel time be? 7} aaa ae 
5. Three times a week j 
; fae ees Tie 


r R Hrs. Mins. 
6. More than three times a week 


18 
9. (a) Do you (or will you) have a job in addition to attending university? iy Yes 2.| 1) INo Sh, | Don't know yet 
ik. 
10. (a) If the onswer to question 9 is ““Yes’’ how many hours per week are you likely to work on your job? ; 
23 Hrs. 
(b) Is your job located on or off campus? \. On campus 27) Off campus 
(c) If your job is located off-campus, please check the geographical area where you work. 
24 
1h Central Business District (downtown) ze South side of river 
= North side of river (except downtown) = 4. Outside of Metro Edmonton 
25; — 
11. (a) .Do you have children? =9.' =} Nochild 1.{ | I child 2.[ | 2 children 
(eae) ey ae 
Please check one: 3. | 3 children 4 | more than 3 children 
———" 


(b) If you have pre-school children please indiccte who takes care of them. 


26 , 
} eed A paid babysitter 3. A play school/nursing school 5. Wife/husband 


a | A friend/rel ra Other 
2. A day care centre 4, rienc/relotive ; 
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APPENDIX II 


STAFF TRANSPORTATION QUESTIONNAIRE AND COVERING LETTER LOZO/ LOT, (44) 


INTER-DEPARTMENTAL CORRESPONDENCE 


TO DATE October 30th, 1970 


FROM The Office of Institutional 
Research and Planning 
111 University Hall 


~Dear Staff Member: 


RE: Transportation Information 
1970/71 
The Office of Institutional Research and Planning 
has, for a number of years, been involved with transportation 
studies relating to both students and staff. Student question- 
naires, completed during registration week, are presently 


being processed. 


However, we also require data on the transportation 
patterns of staff and we are asking you, therefore, to complete 
the enclosed questionnaire. Please return it to our office by 


November llth, 1970. 


SM fan In, . 


illiamson, Research Officer, 
Institutional Research 
and Planning 


Enclosure (1) 
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APPENDIX II 


FACULTY AND STAFF TRANSPORTATION FORM 1970-71 


1. Please note Machine applied staff name goes,-here.« 


2 a al 
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3. Please indicate with a check in the appropriate square the nature of your employment 
with the University of Alberta 


Full-time Part-time 
Staff Staff 


4. Please check your principal means of transportation to campus, or if more than one means often used, indicate by percentoge. 


1,| | Auto Driver 4, Passenger of cor that stays on campus—icar pocl) 
2. ee) Bus sr | Passenger of car that does not stay on campus 
3. ae Walk 6. ra | Other, such as bicycle, motorcycle, etc 


5. Do you own a car? ied Yes 21e] No 


6. How often will you return to campus in the evenings? 7. Please answer both A and B regarding travel time to University 
(please check) each week doy. 


(A) If you were to travel from your ‘residence to campus by <ar, 


[J 1. Less than once a month what would the travel time be? ae ais 


[| 2. Less than once a week ; Hrs. Mins. 
‘ 3. About once a week 


ie 4. Twice a week ; (B) If you were to travel from your residence to campus by bus, 


what would your travel time be? 
eel 5. Three times a week : ee | 


Hrs. Mins. 
za 6. More than three times a week 


8. In the appropriate blanks, please print the hour of day you would likely arrive and leave compus: (please use the 24 hour clock to 
nearest Va hour. e.g.: 1:30 p.m. = 1330 hours) 


| tewecomms fs | 
i 1 


Wednesday Thursday 


Friday Soturday 


Footnote: Rectangular box (top right) is for METS Zone coding done upon 
receipt of completed questionnaire. 
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TRANSIT TRAVEL TIME CONTOUR 
CAR TRAVEL TIME CONTOUR 


DIFFERENCE IN AREA REACHED IN 
NOTE: TRAVEL TIMES ARE MEASURED FROM 114 ST. AND 87 AVE 20 MINUTES BY CAR AND TRANSIT 
DIFFERENCE IN AREA REACHED IN 
30 MINUTES BY CAR ANO TRANSIT 


APPENDIX II 


FIGURE 2.1. ASSOCIATED ENGINEERING.1966 TRAVEL TIME BY CAK, AND 
TRANSIT (1 ,cz2) 
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TABLE II-11 


STUDENT AND STAFF TRAVEL TIME DIFFERENCE MODE SPLIT PLOTS 
SENSITIVITY ANALYSIS -- SUM OF SQUARE ERRORS 


SUM OF SQUARE ERRORS 


For Polynomial Curves For Exponential Curves 
Least Sauare Error Least Square Error 


Degree of 


1967/68 
Students 


Walk 
Car 
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APPENDIX II 


TABLE II-12 


STUDENT AND STAFF TRAVEL TIME DIFFERENCE BUS MINUS CAR 
MODE SPLIT PLOTS SENSITIVITY ANALYSIS -- SUM OF SQUARE 
ERRORS WITH FIRST OR LESS THAN 10 MINUTE POINT OMITTED 


SUM OF SQUARE ERRORS 


Degree of 
Item Polynomial |5 Minute Point 5 Minute Point 
Curve Omitted Not Omitted 


Students 


ses 


gi-hr saa 


RAD CUT 2UR” SOMATA TS amet JavART: TAAT2 es HK 
J AAUOe AO Mie’ +~ BLK TAMA vrtrnrenge rae 
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gtod sjualh c 
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APPENDIX II 


TABLE II-13 


STUDENT AND STAFF TRAVEL TIME DIFFERENCE WALK MINUS CAR 
MODE SPLIT PLOTS SENSITIVITY ANALYSIS -- SUM OF THE 
SQUARE ERRORS WITH 17.5 MINUTE POINT OMITTED 


COMMENT 


Best Curve. 
Curves up at end 
No Good. 


ITEM DEGREE OF CURVE | Sum OF Gotta. OF SQUARE 
See Ee ee 


1970/71 i Ret Pe Gee es ie 
Students : 10.15 
Walk-Car 4 9.99 


1970/71 
Staff Best Curve. 
Walk-Car Curves up at end 


No Good. 


1967/68 
Students Best Curve. 
Walk-Car Curves up at end 


No Good- 


2 8.18 
3 7.86 
4 6.81 
2 e 
3 
4 
1966/67 2 : 
Staff 3 6.30 
4 2.62 


Best Curve. 
Curves up at end 
No Good. 


Walk-Car 
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APPENDIX II 


TABLE II-16 


TRAVEL MODE AND TRAVEL TIME STABILITY ANALYSIS ZONES 


NORTH SIDE EDMONTON SOUTH SIDE EDMONTON 


l 


ANALYSIS | METS ANALYSIS | METS ANALYSIS 
ZONES ZONES ZONES ZONES ZONES 


| 
| 
eee 2 RES 2, EE 
8 Raa A TE 2010 lg 2360 


2370 25 
2211 17 3010 
219 
2630 26 
2220 18 2640 
2020 
2710 a7 
2110 2720 
| 2410 ay 
3021 28 
2230 3030 
2960 
2250 ae 
| 62320 3040 29 
| 2330 21 3050 
| 2340 3220 
2350 
| 4120 30 
| 2440 
; 2460 22 4250 31 
| 2470 
} 2140 NOTE: OTHER 4, 5 
} 2420 : & 6000,7,8 SERIES 
| 2430 23 METS ZONES 
2540 NOT ANALYZED. 
2730 
| 2130 
| 2510 
f 2520 24 
“f 2530 
2610 


1 2620 
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APPENDIX II 


TABLE II-17 
HISTORICAL CAMPUS BUS SERVICE* 
(NUMBER OF BUSES THROUGH THE UNIVERSITY) 


NOTES OF .CLARIFICATION 


1961 -- 77 buses per.day passed through the University. An additional 
118 S6 buses passed the University of Alberta Hospital as follows: 
west on 82 Avenue, north on 114th Street, east on 83 Avenue,south on 
112th Street and east on 82 Avenue. 1962 -- 196 buses per day 
passed through the University. As above an additional 128 S6 buses 
passed the University of Alberta Hospital. 1962 witnessed a considerx- 
able improvement in bus service to the University. 1963 -- In 1963 
bus service to the University of Alberta was further improved by rout- 
ing the S6 bus northward to include the University along 87th Avenue. 
1965 -- 328 buses per day passed through the University. Peak Hour 
(morning) - 30 buses. 1970-1971 -- 350 buses per day passed through 
the University. Peak Hour (7:30 - 8:30 a.m.) - 48 buses. 


* Source: Edmonton Transit System. 
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APPENDUEXY EE 


TABLE II-18 


SUMMARY OF STUDENT PARKING COMPLAINT LETTERS TO PARKING OFFICE 


(Summary Period: September 15 - October 9, 1970) 


1. Total Letters: 


2. Students’ Faculty 


Dentistry 

Medicine 

Law 

Graduates 

Faculty Members 

Undergraduate 
Students 

Unknown 


City Geographic Area: 
West end Campus Rural Southwest South 
16* AL 1 5 3 


Southeast Northwest North Northeast Unknown 
18 


Common Complaints: 


Buses are bad 

I have a difficult program 

Give me specific lot 

Need car for job 

I have family responsibilities 
Must drive wife to work 

Medical reasons 

I had permit before 

Present lot inconvenient 

Happy with any lot I can get 
Other are depending on me 

Must drive kid to babysitter 

Need car for pool 

Other have stickers -- why not me? 
Changed my address 

Somebody over there made a mistake 


*Please NOTE the west end 
and north side bus transit 
problem (directness of 
transit routing) of 1970/71 
is alluded to by student 
response. 
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APPENDIX III 


TABLE III-1 


U OF A AND KATES, PEAT, MARWICK 


TRANSIT TRAVEL TIME COMPARISON* 


U OF A PORTAL TO PORTAL TRANSIT 
TRAVEL TIME-DISTANCE MEASUREMENTS 
STATION TO 


SHOP AU Rape 7 STATION 
4133 | 9 1/2 inches 40.3 minutes 4-71 
| cogent 


KATES, PEAT, MARWICK TRANSIT 
TRAVEL TIME-DISTANCE MEASUREMENTS 


MEASUREMENTS 


12 inches 55.3 minutes 2-64 


TOTAL WG2) sudnchee 948.0 wannres 
DS SSRIS SB yi SRS TS ST ED 


t 5 
+ 


TOTAL 79.5 inches 416.80 minutes 


As all U of A travel times crossed the 
Saskatchewan River to U of A in peak travel 
time, but the Kates, Peat, Marwick times do 
not, Subtract from each time a five minute 
bridge penalty. 


Thus 79.5 inches 416.8 - 6 x 5.0 
79.5 inches 386.8 


1.0.inch 4.87 Minutes. 


These times are well distributed 
North side Edmonton travel times only. 


Add walk time house or apartment door 
to beginning of Peat, Marwick, link 
time = est. 2.0 minutes average. 


Add walk time 87 avenue bus stops to 
U of A centroid estimated to be 
5 minutes average. 


And 


Therefore to make portal to portal 
times; Add 
8x (2+ 5) + 348.9 = 404.9 minutes 


And 82.5 inches 404.9 minutes 
Or 1 inch 4.91 Minutes 


See thesis section 4.2.1 for description 
of this travel time comparison calculation. | 


. 


~ Source: Ref. 233. 


303 


7 ; ue ia Oo a a Mod ut 
| . ie tl 
} ' } i 
ye ee r, a 
aia ey, tian eae ree nage ees 
= ry 7 


[10% GaaAT | 
yOUWANM TASS, A a AO 
“AOC LIAROO IMIT GAVART TEAAATT ; 


; ~ 7 

oe ae ee Cee 
i] 
| TICHAST ADIWRAM RSD’ ed TAA 
| srrqauendy JovaTeio~ ety TAVART 
f me tl 2 rT Ee A ALLL LL : 
| of WORTALE | ATMaNaA AGM 

HOTTATS ; 
Le ee 1 nett nemesis — 


3 SA~S | anand £,@5  eedsat \ | ; 
eS e — 

4 3-2 Lussustm 6.50 eetank S\t Bh. Git 

€B403 jescuntot.ce eeupnt vii 


7 ey 
Fe 


gt-8 © Veetumte tae aiadant SVE BY 


YX +08 asijunia 6,88 eeitone XL ry 


i, ee ; A ae een HE a 


IVs eopvita Ca oF Cast obih s\t 2] 


tee net Se 


1 pa tence ine: 


CLALf ee a. ee estiogt tid + 4 


b eee BRET See anne bs A 


‘Pitan | es 
aatunio @.88€ aia &.$8) GATOT 5 easusie tears vedont este LATOT 

Se renee tert pre esis renee a La Tae — kA YR SS ee men aa —<—— ae 

j : i of} ‘yednots 


bwiudrzipib ifow stn Bemis | res rab aie dea at Rede, u Y: 


Fao 2emr3 Soyeca nozacgba shia pp? ae 
coi sei a sa fan ah Saar 


scob dqehisegs 36 caveat onda ous 
ditt jlotwist 73608 Yo. aehagiand 
.9gp7aVe eoavais Ok ee eye 


OF Agora sud 
‘da 


od 03 5948 a cae 


i sate 63 taai9g sien 93\exetezestt | 
 astiaddh 23008 > * 2.880 + eae 7 
ae 2-808 ary 2/88 

Bits at £ 


+ sy 7 
4 


APPENDIX: IT] 


TABLES Ile? 


EXCERPT FROM RAPID TRANSIT FEASIBILITY STUDY 
UNIVERSITY LINE, DE-LEUW, CATHER, CONSULTING ENGINEERS 
JANUARY, 1971* 


PEAK PERIOD TRAVEL TIMES IN MINUTES - 1976 


Station to Station By Car By Bus By Rapid Transit 


NORTHEAST - C.B.D. 
137th Ave. 
Exhibition 
Stadium 
97th St. 


SOUTHWEST — C.B.D. 
5list Ave. 
72nd Ave. 


Health-Sciences 


University 


Government 


NORTHWEST - C.B.D. 


Airport 
107th Ave. 


NORTHEAST - UNIVERSITY 
137th Ave. University 31 | 52 16 
Exhibition University 23 39 12 
Stadium University. 18 34 10 
97th St... ..,..., ) University 14 26 8 


SOUTHWEST - UNIVERSITY 
51st Ave. University 9 22 
72nd Ave. University 5 6 4 


NORTHWEST -— UNIVERSITY 
Airport University 20 36 18 
107th Ave. University 15 37 16 


“sy Source. Rer.) 225. 
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APPENDIX III 


TABLE \ET1-3 


SAMPLE TRANSIT PORTAL TIME FACTOR 
CALCULATION 1970/1971 (MINUTES) 
EDMONTON 


1970/71 ETS UNIVERSITY DIFFERENCE 
BUS SCHEDULE | PORTAL TO PORTAL | --TRANSIT PORTAL REMARK 
TIME TRAVEL TIME TIME FACTOR 


Above average bus 
service. 


Below average bus 
service. 


For furthest areas 
from U of A time 
difference increases 


AVERAGE TRANSIT PORTAL TIME FACTOR = 22°53 MINUTES 
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APPENDIX 121i 


STATEMENT OF POLICY ON 


CAMPUS PLANNING AND DEVELOPMENT* 


THE UNIVERSITY OF ALBERTA BELIEVES THAT THE PHYSICAL 
ENVIRONMENT MATTERS, AND THAT IT MAKES A BASIC 
CONTRIBUTION TO THE QUALITY OF CAMPUS LIFE. THEREFORE, 

IT EXPECTS THAT THE DESIGN OF THIS ENVIRONMENT WILL BE 
GUIDED BY THREE MAJOR CRITERIA; BEAUTY, FUNCTION, AND 
EFFICIENCY. IT ALSO BELIEVES THAT A SATISFYING AND EXCITING 
VISUAL ENVIRONMENT CAN BE ACHIEVED ECONOMICALLY AND 
WITHOUT LOSS OF FUNCTION IF THE PLANNING IS CAREFUL AND 
THE DESIGNER IMAGINATIVE. ACCORDINGLY, IT IS EXPECTED THAT 
ALL THOSE INVOLVED IN THE PLANNING AND DESIGN OF SPECIFIC 
CAPITAL PROJECTS WILL STRIVE TO ACHIEVE THESE OBJECTIVES, 

FURTHERMORE, A BUDGET OF TARGET COST FIGURE ESTABLISH - 
ED FOR A PROJECT IS TO BE RECOGNIZED AS AN UPPER LIMIT AND 
EVERY EFFORT MUST BE MADE WITHIN THE ABOVE POLICY TO 
DESIGN AND CONSTRUCT BELOW THIS FIGURE, WITH SURPLUS 
FUNDS THEN BEING AVAILABLE FOR OTHER PROJECTS. 


* Source: The University of Alberta Manual of Administrative 
Policy and Procedures, 1970. 
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